


Agricultural Research Institute 

PUSA 



PUTT ncnPHTPAT 
rrllLUoUrnlVjAL 

TRANSACTIONS, 


GIVING SOME 


ACCOUNT 


O F T H E 


Prefenc Undertakings, Studies, and Labours, 


O F T H E 


INGENIOUS. 


IN MANY 


:onfidcrable Parts of the W 0 R LI). 


VOL XLIV. Pap t II. For the Year 1747. 


LONDON: 

Printed for C. Davis, ovcr-ayaiuA Gray's Ivn-Gah 
in llolbourn ; Printcr to the R0 y a l S o e i g t y. 

M. DCC. XL VIII. 

~ r ""'. T " 310782 














Numb. 48? 

PHILOSOPHICAL 

TRANSACTIONS. 

For the Months ot January and February , 1747. 


The CONTENTS. 

I. A Letter from Mr. \Vm. Fidgc, Surgeon, to C 
Mortimer, Sec. R. S. concerning a Stone taken out 
of the Bladder of a Dog, with a Piece of Dog- 

. Grafs in its Center. p. 3 3 y. 

II. An uncommon Dropfy from the Want of a Kidney; 
and a large Saccus that contain’d the Water s by 
Samuel GJafs, Surgeon, font to Dr. Mead. p. 3 3 7. 

III. An 'Explanation of an ancient Infcription at iltit- 
chcftcr, upon the Roman Wall, 174.45 by "John 
Taylor, LLfD. and Chanccll. of Lincoln, p.'s 44. 

IV. An Abfrabi of the Rev. Mr. Gould* Account 

tf/’Englilh Ants j by the Rev. Henry Miles, D. 2 >. 
and P.R. S. p. 351. 

y. A Remark on F. Hardouin’s Amendment of a 
Pa/Jage in Pliny’s Nat. Hift. Lib. II. § 74. by Martin 
Follces, Efq. P.R.S. p. 3 65, 

VI. A Letter from the Rev. Mr. Mafon, Woodward. 

e Prof at Cambridge, and F. R. S. to the Pr. R. S. 
concerning Spelter, Melting Iron with Pit-coal, and 
a burning Well at Brofeley. p. 370 

VII. Part of a Letter from Mr. John Browning, of 

Briflol, to Mr. Henry Baker, F.R S. concerning the 
Ejfebl tf/Elc&ricity Vegetables. p. 373. 

VIII. Mercurius fub Sole vifus in Specula aftronomica 

Acad. Giefinfs, 5 Nov. 1743. a Clmftiano Lnd. 
Get fieri. Math. Prof, et R. S. Land. Sod. p, 3 7 6 . 

IX. Obfervations upon fomuchofM. leMonnicr///w.’* 
Memoir , lately preferred to the R. S. as relates to 

the 




The ' CO N T E N T'S; 

the communicating the Electric Virtue to Non* 

deftness by Wm. Wilton,, F. R, S. P* 38 * 

X. AbfiraB'of a Letter front Mr. W. Arderon, F.R.S, 
\ t o far. Henry Baker, F.R.S. concerning the per.* 

pendtenlar Afcent of Eds. p F* iffy 

XI. ADiffertatmonthofefJfd figured Stones called 
Eekmnites \ by Mr. E. Mendez da Cdfta. p. 397* 

XII. A Letter from R. Brocklesby, M.T>. andF.R.S*. 
to the Prefident, concerning the Indian Poifon Jent 

Condstninc* ths Acad* 

of Seiences at Paris. • p. 40*8.. 

XHL A*; Letter from Mr.Jk Dwithome,** the Rev*. 
% 'Mr, Mk&n* concerning the Mootis Motion. p. 

XIV* ExiraB of a Letter from Mr. Leonard Enter,. 

, i -Member of the I^Mpciety a* Pctcgborgh ,to thU 


. Araefoia, to Mr* 
jf; Biker? concerning feme Obf. made on the Banfticle 


its about in the Air BtAutm^ in a Lm- 

- •. p. 

Stone called the 






t 335 ] 

I. A Letter from Mr. Wm. Fidge, Surgeon^ 
at Port'fmouth, to Cromwell Mortimer, 
M. D. Secret, R. S. concerning a Stone 
taken out of the Bladder of a Dog; which 
being cut afunder had a Biece of Dog-GroSs 
in its Center. 


SIR , 


Read at a Meeting of the 
Royal Society, Jan. 8, 

*746-7- . 
the Stone I left with 
Years fince I took 


' A Ccording to your Directions 
'ii 1 have font an Account of 


it 


you ; It is now fourteen 
out of the Bladder of a very 


large Maftiff, about five Years old, belonging to the 
Porter of his Majcfty’s Dock-Yard at Tortfmmth. 
The Dog died in about three Days after receiving a 
Kick from feme one endeavouring to part him from 
another Maftiff he was fighting with. 

Being then an Apprentice to the Surgeon of the 
Yard, and hearing the Dog was dead, I lent the La¬ 
bourer, who attended the Surgery, to get him for 
me,' in order to diffed. 

When I had open’d the Abdomen , I found it fill’d 
with bloody Urine; and having before heard that his 
Death was,fuppds’d to be occafion’d by the Kick, I im¬ 
mediately thought the Bladder muft be the Paa hurt; 
which, when I -had cleanfed the Abdomen , I exa¬ 
mined, and found this large Stone, with the Bladdec 
contrfcded dofe to it on every Side, and rent at the 
Bottom*about three Quarters of an Inch; fo that 
what Urrafc, came to the Bladder was difeharg’d 

U it - into 


F- 
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into the Jbdomen\ which was plainly the Caufc of 
his Death. 

When I firft took it out it weigh’d io Ounces a 
Drachms and an half. It is not more than two 
Months fincc I cut it afundcr; when, finding it 
form'd upon (as I imagine it it is) a Piece of 
Dog Graf, I thought it would not be an unacceptable 
Prefent to the Curious; therefore, having fomc Af¬ 
fairs which call'd'me to Town, I brought it with 
me for that Purpofe. 

What is to be farther remarked is, that I did not 
find any the leaft Particle of Gravel or Sand cither 
in the Kidneys or Ureters; and that all the Bones 
(except the Ribs and Cranium ) arc more or Jefs 
carious, as the Bones you have with the Stone, 

If, when you ftiew it to the Royal Society, it fliould 
be thought deferving a Place among their Curiofitics, 
it will give me the greateft Pleafure, in having this 
Opportunity of prefenting fomething worth the No¬ 
tice of fo Learned and Ingenious a Body of Gentle¬ 
men. I am, 

SIR, 

With all due Refpeft, 


London, Dec. 29, 
174G. 


humble Servant, 

William Fidge. 


n. 
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II. At uncommon Dropfy from the Want of a 
Kidney j and a Defcription of a large Saccus 
that contain d the Water, by Samuel Glafs, 
Surgeon , at Oxford; fent to Dr. Mead. 


November u, 1746. 

Read Jan. 8 . 1\!iARTNix, who lived at Hampton - 
*74 - 7 * 1 YI <Poyk, a fmall Village ift Oxford - 
fbire, had been remarkable all her Life for the pre¬ 
ternatural Size of her Belly. After her Death, I had 
the Curiofity, together with fome learned Gentlemen 
of the Univerfiry, to infpeft her Body. Her Mother 
was then prefent, and inform’d us, that this her 
Daughter was born dropfical ,• that Ihe herfelf had 
been ill of the fame Difeafe for fome time before. 


and during, her Pregnancy; but, on the Birth of 
this Child, Ihe was freed from that Diforder. 


The Child, tho’ born dropfical, prov’d otherwife 
healthy; and, notwithfianding the Difeafe continu¬ 
ally increafed as Che grew up, liv’d to be near twenty- 
three Years of Age. 

She was a tall well-proportion’d Woman, except 
with Regard to the enormous Size of her Belly; and, 
for one of fo unwieldy a Bulk, healthy, brisk, and 
active. Her Appetite was always good, and ihe was 
never more than ordinarily thirfty; had no remarkable 
Difficulty of Breathing, not even when fhc lay fu- 
pine, nor did her Thighs or Legs ever fwcll. Her 
Menfes , which appear’d at the ufual Time of Life, 
continued regular, till within eight Months of her 
Death. The only Complaint was now-and then a 

Uui Pain 
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Pain in making Water; and the Quantity (he made 
was commonly about four or five Ounces. 

Upon the Suppteflion of her Catamenia, there fuc- 
ceeded a Ttyfpma, Lofs of Appetite, Emaciation of 
the fuperior Parts, and a Tumcfa&ion of one of her 
Legs with Ulcerations. Thefe Symptoms gradually 
increafed till her Death. 

Upon taking the Dimcnfions of her Body before 
Difle&ion, we found the Circumference of her Abr 
domen to be juft fix Feet four Inches, and from the 
Xyphoid Cartilage to the Os Pubis it mcafur’d four 
Feet and half an Inch. The cutaneous Veflels, dil- 
tributed upon the Abdomen, were remarkably large, 
and diftended with Blood, and the fpurious Ribs 
were prefled gteatly outwards.and upwards. 

After this general View of the external Parts, w.e 
began the Difledion,. by dividing the Cartilages of 
the fix fuperior Ribs, and railing the Sternum . The 
Thorax being laid, open, we obferved that the Dia¬ 
phragm was forcibly protruded into that Cavity. 
The Safe of the Heart lay under the right Clavicle, 
and its Apex upon the rtfoft convex Part of the Dia¬ 
phragm; which Convexity advanced as high up as 
the third fuperior Rib. The Lungs were fiarprifingly 
fmall, fcarcc.exceeding in Magnitude thole of a new¬ 
born Child. The right.Lobe flightiy adher'd to the 
Pleura^, the left.was free, and both were in a found 
State. Within the Tertcardium was found, as ufual, 
a fmall Quantity of Liquor, but none in the Cavity 
of the Thorax . 

We next perforated the Abddmen in the moft con¬ 
venient depending Part, and evacuated from thence 
a furprifthg Quantity of Water, which was lightly 

tinged 
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tinged of a Coffee-Colour, limpid as Urine, and cot 
in the leaft fetid. This Water was carefully mea- 
fur’d, and found to be not above a Pint lets than 
thirty Gallons Wine Meafure 5 which muft weigh, 
according to the common Calculation, near 240 /. 

We afterwards made an Incilton into the Abdo • 
men along the Line a alba. The Integuments 
upon the epigaftric Region were very thin 5 the ab¬ 
dominal Mufcles much extenuated; and above the 
Umbilicus the Tunica celluloja contain’d no Fat 5 but 
from the Navel to the Os Tubis, the Tanni cuius 
adipofus was half an Inch thick. Upon dilating the 
Incilton, the large membranous Bag that contain’d 
the Water prefented itfelf' to View, adhering tranf- 
verfly about ten Inches to the anterior Part of the 
Peritoneum, 

This Adhefion. being feparated, we had a full 
.View of this wonderful Relervoir, which was of an 
enormous Size, and had almoft occupied the whole 
Cavity of the Abdomen . In Figure, Colour, Thick- 
nefs, Number, Magnitude, and Diftribution of Blood* 
veflcls, it very much refcmblcd the Uterus of a 
Cow at the End of Gcftation. The whole Infidc was 
fcabrous, and look’d as if parboil’d; and here and 
there was obferv’d a fmali Quantity of a Goffce- 
colour’d Sediment. On the left inferior Part was 
difeover’d the Orifice of a Duft, which open’d ob¬ 
liquely into the Cavity of the Saccus, and would 
eafily admit of a large Goofe-Quili. From this Open¬ 
ing the Tube advanc’d about twelve Inches between 
the Membranes of the Bag obliquely upwards-, and 
towards the right, from whence it was inflc&ed 
dbwnwards, and pafs’d between the Duplicaturc of 
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the Ligamentum latum Uteri , to be infcrted into 
the Bladder of Urine. The Saccns was connected to 
the Ligamentnm fufpenforhm Hepatis, to a confi- 
derablc Part of the Mcfocolon , to the Tcritonaum 
on the right Side in two or three different Places, 
to the fame Membrane the whole Length of the 
Spine, and to the Ligamentum latum Uteri on the 
right Side of the Body. 

The Liver was found, but lefs than in a natural 
State? and its convex Part adher’d elofely to the 
Diaphragm. The Stomach, Spleen, Omentum, finall 
.Inteftines, and the upper Part of the Colon , were 
thruft very high up into the left Hypochondrium. 
The Convolutions of the lower Part of the fame 
Inteftine were indrely obliterated} and that, toge¬ 
ther with -the Reffum, formed one continued ftrait 
Tube, from the left Hypochondrium down to the 
Anus. The left Kidney, with its cmulgent Velfels 
.and Ureter, were in their natural State and Situation. 
The Uterus , Tuba Fallopiana, z'a.&Qvariwn, on the 
fame Side, had nothing preternatural; but, on the 
right Side, the Fallopian Tube and Ovary were dif- 
pos’d in a very extraordinary Manner. The Tube, 
by means of the Adhciion of the Ligamentum latum 
Uteri to the Saccus , was extended to three times its 
ordinary Length. The Ovary was likewife, by the fame 
Caufc, render'd very preternatural, being no lefs 
than five Inches three Quarters long, one Inch broad, 
two Tenths of an Inch thick, and two Inches and 
half diftant from the Uterus. The Bladder of Urine 
was very tfmall, but appear’d to be found. 

We then made an accurate Search for the right 
.Kidney j but, to our great Surprize, found no 

fuch 
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fuch Vifcus, nor any thing analogous to it, unkJ 
the Saccns that contain’d the Water already de- 
fcrib’d, may be cftcemed fuch: And what Teem’d to 
favour this Opinion, was the Difpofition of the 
emulgent VtfiTeis on the right Side, which were pio- 
pagated from the Aorta and Vena cava to this Sac- 
ens , in the fame manner as to the Kidney on the 
oppofite Side •, and, after having ran twelve or four¬ 
teen Inches between the Membranes of the Bag with¬ 
out any Ramifications, were diftributed all over it 
in the Manner before-mention’d. 

From the foregoing Account the following Que¬ 
ries are naturally fuggcflcd, which I leave to the 
Determination of the Learned : 

Query i. Was not the Saccns originally a mis-fhapen 
Kidney, and the Dud a Ureter ? 

Query 2. Was not the Water contained in the Sac- 
cus prevented from growing putrid, by being con¬ 
tinually drain’d off thro’ the Dud into the Bladder 
of Urine, and by being afrdh fupplied by the 
emulgent Artery; and more being fccretcd than 
was evacuated, the Quantity thereby continually 
increafed l 

Query 3. Was not this the Reafon why the Patient 
had never any anafarcous Swellings of her Thighs 
or Legs, nor any Thirfl, or other Signs of a con¬ 
firm’d DropfyJ 

Qjiery 4. Were not the Lungs prevented from grow¬ 
ing by the great Diminution of the Cavity of the 
Thorax, and the PrcfTure they fuftain’d from the 
diftended Abdomen? And might not their never 
having occupied a. larger Space than they did at 
Birth, be the Reafon file never labour'd under any 
Difficulty of Breathing i 

Query 
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^uery 5. Was not the Bladder of Urine likewife by 
the fuperincumbent Weight, prevented from di¬ 
lating itfelfji and that the Reafon why the Water 
was often made, and always in fo frnall a Quan¬ 
tity i 

In order to convey a more clear Idea of the feve- 
ral Parts already defcrib'd, to thofe who may not 
have an Opportunity of infpeding them (they being 
-properly preferved for that Purpofe), and being len- 
iible of the great Difficulty of clearly reprefenting by 
Words luch Things as are out of rhe ordinary Courfe 
of Nature, I mull beg Leave to refer the Reader to 
the Figures hereto annex’d. 

1 

See Ta.b. I. 

Fig. 1. 

aaaa, The great Saccus that contain’d the Water. 
bb t The greater Diameter of the Saccus. 
cc, The leffer Diameter. 

■d, A prick’d Line (hews the Entrance of the emul- 
gent Vcfiels. 

ef y Shews the Courfe of the Dud between the Mem* 
branes ot the Saccus . 

f t The Orifice opening obliquely into the Cavity, 
egt The infkded Part of the Dud, after its Egrefs 
from the Saccus , which palled between the Liga¬ 
ment uw latum Uteri to the Bladder of Urine, 
g, , The Dud, divided neat the Bladder, where its 
Cavity was lo Imali as only to admit of a com* 
mon-jfiz'd Probe, 



Fig. 2 . 

Reprcfents the pofterior View of the Uterus, Fal¬ 
lopian Tubes, and Ovary. 

aa, The Uterus. 

A, The Os Tinea. 

be, The Fallopian Tube in a natural State 

c, The Morfus Diaboli. 

d, The left Ovary in a natural State. 
ee, The Ligamentum rotundum. 

fg , The right Fallopian Tube. 
g, The Morfus 'Diaboli. 
hh, The right Ovary. 
it. The Ligamentum rotundum. 
kkkk. The Ligamentum latum Uteri, 

H, Its Adhefion to the Saccus. 



[ 344 ] 

III. An Explanation of an ancient Infcription 
difcovered at Rutcbeftcr, the laft Station in 
England, upon the Roman Wall, 1744 ; 
by John Taylor, LLD . Chancellor of Lin¬ 
coln, and Regijler of the Univerfty of 
Cambridge. 

Read Jan. 15. 

1746-.7 

IMP. CAES. M. AVRELI0. 

SEVERO. ANTONINO. 

AV. PIO.EELICI.^.BARTHIC, 

le. MAX.BRIT.MAX.GERM. 

Augujio. M AX.PON TIFICI.MAXIM. 

trib.potest.xviii.imp.it. 

COS.IIII.PROCOS.P.P.COM. 
jFIDA. VARDVL.CREO® ANQ 

NNANA.FEClT.SVB.CVRA.TCO 

LEG.XX.GR. 

According to the Copy given me by Dr. Hunter 
of 'Durham , who copied the Infcription this laft 
Summer. 

This Infcription addrefTed to Caracalia has nothing 
in it very lingular, except the Title of the Cohort 
that dedicated it, namely, 

FIDA.VARDVL.CRE°®ANONNANA» 

Gtifcerning which I (halfoffer thefe few Conjectures. 

The 
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The Varduli were a People of Hifpania citerior] 
mentioned by Romponius Mela and others 5 and are 
recorded now, in no lefs than three Infcriptions, to 
have ferved in Britain as Auxiliaries. The two 
other are printed in Horjleys Britannia Romana , 
Northumb. N°. xciv^. c Durh. xxvi. We find Troops 
of feveral Nations to have been here upon the fame 
Occafion, as Cohors prima , fecunda, &c. Batavorum, 
*Dacorum , Nerviorum , Tungrorum , Delmatarum, 
Thracum , &c. 

This Cohort of the Varduli is intituled fida, a 
Very common Appellation, and moreover creo®a- 
nonnana } thelaft Letters of which I feparate, and 
read without inferting a Angle Letter antonini- 
ana, thus, antoiIiJana. Nothing is fo frequent 
in Infcriptions, as this compendiary Way of writing 
antoninvs, and its Derivatives. Thus in Horjle/s 
Infcriptions, 

m.avr.aktoiIno.pio. 

North, cxi 11 . 

m.avreli.aktonini.pii.felic. 

North, xciv^. 


COH.IIII.ER. 

mtonnia. 

North, lxxvi. 

Upon this Hint therefore I am perfuaded, that 
when the Stone is next infpe&ed, thefe little Apices 
will appear, which are eafily overlook’d, when this 
brief Manner of Writing is not expected or attended 


X x a 
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In regard to the Appellation Antoniniana, it is ob- 
fervable of the ancient Militia, that fcveral of their 
Cohorts and Legions, as well Roman as Provincial, 
complimented thcmfclves with the Imperial Sur¬ 
name, of which I {hall produce fome Inftanccs. 

DIS. MANIBVS. 

C. ANTONI. C. F. 

OVF. AEGRILLI. 

MIL. LEG. VII. CLAVDIAE. 

PIAE.FELIC.ET. FIDEL. 

VIX. ANN. XXXIIX. 

M. VII. D. VIII. 

M. AEGRILIVS. FRATRI 

DVLCISSIMO. F. C. 

Gruter. dxxi. 4, 


1.0. M. 

COH. I. AEL. 

DA. GORD 
.ANA. 

HorjlCumberl. vm. 

i e. 

\avi Optimo Maximo COH ors l m . AEL ia Ohcorum 
GORDIANA. 


NVMINI FOR 
TIS.FORTVNE. 

M. AVRELI VS . 

MARINVS.MIL. 

COH. VII. PR. P.V. 

SEVERIANAE. 

Gruter. mxiii. 10. 

/. e. 

CO Uortis VII** PR atoria Via Viff rids SEVE¬ 
RIANAE. But 
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But the Imperatorial Addition antoniniana is 
perhaps the moft frequent of any, as the Name of 
Antoninus was afiumed by a long Series of Empe¬ 
rors. 


DEAE.EPONAE. M. OPILIVS. RESTIO. 

MILES. LEG. XXII. ANTONINIANAE.P. p.F. 

Gruter. lxxxvii. 4. 


H. D. D. 

DEABVS.MATRi 
IVLIVS. REGVLVS. MI 
LES. LEGIONIS. VI. 

ANTONINIANE. 

Gruter . xcii. zl 


D. M. 

MARINA. SECVN 
DINA. VIX. ANN. LIII, 

L. AVRELIA.SATVR. 

VIX. ANN. XXI. 

I#. AVRELIVS. INGENVVS. 

MILES. LEG.XIII. GEM. 

ANTON INI ANAE. 

MATRI.ET. SO 
RORI.POSVIT. 

Gruter . dxxviii, *; 
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D. 

EX. MEMORIAE. 

AEXERNAE. VE 

gexiniae.ro 

MANAE.MEM 
MIVS. RVSXICVS. 

MILES. LEG. V. 

VICTRICIS. AN 
TONINI AN. CON 
IVGI. INN0CENTISS1 
MAE. LOCO. PERE 
GRINO. DEFVNCT. 

P. C. EX. SVB.ASCIA. D. 

Reinef.vui. <58. 


But more particularly the two following, as they 
both bear Date under Caracalla; and one of them 
the very Year of his fourth Confulatc, when he was 
collegued with Balbinns , and of confcqucncc nearly 
coaeval with ours. This is to be feen in Gruter , 
xl iv. 2. and runs thus: 

P. AEL. VICXORINVS. ROMANI. VIVENI. F. 

AVRELIANA. P0PA.MIL COH. V. PR. ANXONINIA 

NE. P.V.7.VERI. HEI&.CYLL DQMV.POSVIX.LIBI 

ens.voxo.vx.gratias.ago.dedicavit. 

III.NON.NOVEMBRES. 

IMP. ANXONINO. AVG. N. 1111. EX- D. 

CAEILIO.BALBINO.11.COS. 

The other is fomewhat earlier, and bears Date 
•between his fecond and third Coniularc. 


IMP 




[ 349 ] 

IMP. CAES. M. AVRELI 0 .’ 

ANTONJNO. AVG. SEVERI.P. 

TRIB. POT.V 1 III. COS. II- 
COH.I.VIG.ANTON INI ANA. 
CN.RUSTICVS.RVFINVS.PRAEF.VIG. 

TIB. CL AVDIVS.MARCELLINVS.TR IB. 

etc. 

Reinef. in. ult> 

There is yet a third, which, befides the Title An * 
toniniana , and the Correfpondency of Date (for it 
was ere&ed in the Confulate we have been fpeaking 
of) is likewife remarkable for the fame Scriptura 
compendiaria. 1 fhall give it whole from Gruter 3 

CVIII. i. 


IN. H. D.D; 

GElIo. SANC 
TO.M.AVREL. 

CL.POMPEIAN 
VS.MIL LEG.VIIL 
AKTOlirJ ANAE 
AVG.B.F.COS.K. 

I ANVAR.IMP.D.N. 
ATTOrlNO.IIII.ET. 

BALBINO. I I.COS. 

What remains to be accounted for is CREO®. 
Which Letters if any one fhould compare with Horfi 
lefs ‘Durham Infcription, N°. xxvi. where mention 
is made of the fame Varduli, he will find a very ftrong 

Refemblance j 
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lUfcmbiancej and be apt to conclude, tint what 
explains the one, will bid very fair to explain the 
other. That Infcriptkm runs thus 


. o. m. 

,. . , ATI. con 
VARDVXOR. 
CREQoo 
V.S.LL.M. 


CR. then 1 take to be diflinft: Marks, and cxprcfiivc 
of Ci'vium Romanormn . And of this I find little 
Room to doubr, when I obferve the fame Marks ap¬ 
plied to fcveral Corps, who were as drift ly Provincial 
as our Varduli ; fuch as Afri, Afturienfes , &c. 

L.PRAESENTIO.L.FIL. 

LEM.PAETO. 

L.ATn O.SEVERO. 

PRAEF.COH.I.AFR. 

C- R.EQ^I VDI Cl .SELECTO.EX. 

V-DEC.PR.AVXIMI.PAT.COL. 

aedili.u.vir.anconae. 

Critter, col ix. p. 


SEXTL.CLASENO. 

..PRAEF.COH. 

2 1 I.A3TVR.E(^.C.R, etC* 

Gruter , ccclxxxviii, 3 . 


UIANAE 
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DIANAE 

5ACRAVIT 

T.FL. 

I TALICVS 
PRAEF. 

alae.i.vlp. 

CONTAR. 

OO.C.R. 

Gruter. xl.' 3. 

DEIS DEAEVS. 

ALA.I VLP.CONT. 

00. C.R.CVI.PRE. 

Q^ER. INGENVVS. 

GrvUr. n. 6 . 


But ftiil more exprefly, 

......... cereali. 

... LEG. in. GALLI CAE 
. .. m.COH.GALLICAE. 

</*IVM. R OMANO RVM. 

Gr uter* cdxcix. 3.' 

And moreover what kind of Citizens, we are told 
more than once; viz. Juris Italici. 

T.FL.BARSI .'V 
ETER.ALAE.I.FL,’ 

AVG.BR IT. 

00 .C.R.IVRIS.ITALICI. 1 
MEM 0 R. FR 

atri.svo.posv it. 

Gruter. dxli.' s: 

X l 




CssO 


T.F.VERECVND.’ 

MAC.EQVFS.ALAE.' 

I.FLA. A\ G.BRTT. 00. 

C.It, IVR. I TALI Cl. 

Gruter. dxlii. 

The freedom of the City had been for fomc time 
before this a regular Reward tor the Fidelity of the 
Provinces, or any other military or civil Merit. The 
famous Oration of the Emperor Claudius , or the Aft 
for incorporating the People of Vienne in Gaul (a 
large’ Fragment of which is preferved in Gruter, p. 
dii.) is a remarkable Inftancc of what I have ad¬ 
vanced. Qvid. ergo. non. italicvs. senator. 

1 B.OVINCIALI.POTIOR ?EST. I AM. VOBIS. CVM.HANC. 
PARTEM. CENSVRAE. MEAE. APPROBARE. COEPERO. 
QVID. DE. EA. RE. SENTIAM. REBVS. OSTENDaM. SED- 
NE PROVINCIALES. QVIDEM SI. MODO. ORNARR. 

CVRIAM. POTERINT. REIICIENDOS.PVTO. For fo 
the laft Words muft be emended, as they have been 
reftored by Reinejius and Gravius. 

Afterwards, probably a little before the Date of 
our Infcription, which is near the End of the Reign 
of Caracalla , came the general Conllitution of that 
Emperor j the Memory of which being freth might 
probably occafion the Infcrtion of the Words Civium 
Romanorum in this Monument, Inorbe Romanoqm 
funt, ex Conjhtutione Impcratoris Antonim Ciues Ro¬ 
mani eff'ih funt-, are the Words of UIpian, in the liiffc 
Book ot the THgcfb. Tit. de Statu Homhatm , Law 
xvu. That the Antoninus there mention’d was ouc 
Caracalla, is abundantly made good by Baron Span* 
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hem , in his Comment upon that Text, To which 
let me add the Words of Trudentius , produced by 
the fame learned Writer upon the Occafion. 

Mine frenaturus rabiem Deus, undique gentes 
Inclinare caput docuit fub gentibu* ifdem, 
Romanofque omnes fieri ^ quos Rhenus et Ifler , 
Guos Tagus aurifiuus, quos magnus inundat 
Hiberus. 

Corniger Hefperidum quos inter labitur , et quos 
Ganges alit, tepidique lavant Jeptem ofiia Nilu 
Jus fecit commune pares, et nomine codem 
Nexuit , et domitos fraterna in vine la redegit. 

What remains EO®, I would reftore EQ®, ac¬ 
cording to the Model of the 'Durham Infcription 
produced above: 

OOH, VARDVL. C. 

For the Difference in Stones is fo minute in this Par¬ 
ticular, that I will venture to pronounce, tho’ 1 nevet 
faw the Infcription, it may as well be one as the 
other. And I read the whole Title of the Cohort 
thus: 


CQIom I«« FIDA VARDVLoraw Civittm Rmanoram EQ uitatc 
miliaria ANTONINIANA. 

Concerning which I have fomething to offer.' 

The frequent mention of Equeftrian Cohorts, or, 
to fpeak more adequately, of Cohortes Equitat<e, in 
q 14 Infections, I obferve to have been a great 

Yy 2 Cheque 
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Choquc upon feveral Antiquaries, who have been 
taught to confider the Cohorts as appropriated to the 
Foot Service, as the Ala ami Turma were to the Horfe. 
Mr. Horjley in particular, p. <>+• imagines, the Co - 
hors prima Claudia Eqmtata, which he met with in 
the Notitia , was intended to intimate, that this Co¬ 
hort had been promoted from the Foot to the Horfe 
Service. But when that Gentleman was Jui, by the 
Mark or Monagram in the ‘Durham Infeription rc- 
ferr'd to in thefe Papers, to conlidcr that Coips as 
confiding of a thoul’and Horfe, his Diiliculty is in- 
created to that Degree that he docs not know what 
to affirm upon it. Now of all this there is a very 
eafy Solution. 

The Auxiliary or Provincial Cohorts (for of them 
only 1 obferve what follows) were cither intirely or 
purely Foot, like the Legionary and ordinary Co¬ 
horts ; or clfe they had a Mixture of both Kinds of 
Militia, and confided of Horfe and Foot together. 

IMP.CAESAR. DIVI.VESPASIANI. F.DOMITIA 
NVS. AVG VSTVS.GERMAN I CVS.PON TI FKX.MAX t 
MVS.TRIBVNI C.POTEST.X 11 .IMp.XX11.COS.XV1, 
CENSOR. rERPETVVS.P.P. 

PEDITIBVS.ET.EQVIT I BVS.QVI.MI L tTANT.IN.COlIO 
RTE.m.ALPlNQRVM. CtC. 

Gruter . ulxxiv. y. 

This latter Sorr, as they could not properly be 
rank'd under cither Denomination of Hoifc or Foot, 
(for they were made up of both) feem to have ap¬ 
propriated to thcmfelvcs the didinguilhing Title of 
Cohortes Eqijitaxae, Corps of Infantry with a 

Mixture 



Mixture of Horfe. And of this Term, fo very figni- 
ficant, and fo little underftood, I find frequent Men; 
tion. 


L. BRVTTIO.L.F. 

PAL. CELERI. 

EQVO.PVBLIC. 

PRAEF.COH.m. AVG.' 

THRAC.EQVIT. 

Gruter. dxxxiv. 2 . 


Q. CAECILIO. Q^F, 

AN.OPTATINO. 

PRAEF.COH. I. AQVI 
TANOR. EqVIT. 

PONTIA.T.F.SABI 
NA. MATER. 

FLAMINICA.’ 

L.D. D. D, 

Grater, dxxxiv. 4 .' 
----- — " —.—.. — 

P. LICINIO. P. F. 

GAL. LIC INI AN 0, 

PRAEFECTO. 

COHORT IS. VII.’ 

PRAELECTORVM. 

EQVITATE. IN. 

GERMANIA’. 

TRIBVNO. 

MILITVM. LEG. 

VII. 

EVIA. PRAEFECTO." 

Gruter. dl. 4 ? 
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P.LICINIO.P.F. 

GAL. MAXIMO. 

PRAEFECTO. 

COHORTIS. ir.’ 

GALLORVM. 

EQVITATE. IN. 

DACIA.TRIBVN. 

MIL. LEG. VII. 

CLAVDIAE.PIAE. 

3FIDEL1S. P. LIC1NIVS. 

LICINIANVS. 

FRATRI. 

>Gr titer. dl. s« 


M. MAENIO. C. F. COR. AGRIP 
PAE. ET. VSIDIO. CAMPESTRI. 

HOSPITI. DIVI. HADR.IANT. 

_ „PATR,IS. SENATORIS PRAEF. COH. 

II. FL. BRITTON. EQVITAT. 

-ELECTO. A. DIVO. HADRIANO. 

-ET. MISSO. IN. EXPEDITIONEM. BRIT 
TANNICAM. TRIB. COH. I. HISPA 
NOR. EQVITAT. PRAE. ALAE. I. 

-GALLOR. ET. PANNONIPR. CATA 

.fhractae. etc. 

Heines, vr. m, 

•Nor have we thefc Tcftimonies only, but alfo a 
dull and decifivc Proof of this Denomination, and, 
what is yet behind, -of their Number alfo, in a Writer 
tVery .well vers'd in military Affairs, Hyginus, who 

wrote 



I'wT 

wrote a Treatife de Cqftraraetatione, in the Time of' 
T, ajaa. F orn him we are informed, that thefc 
Troops were call’d Militarise , as confiding of a thou* 
fand pruate Men, Part Horfe and Parr Foot. The 
Proportion of the former of thefe to the latter was 
nearly as one to three, %iiz. 240 to 760, infiead of 
250 to 750. Which little Difference was polfibly 
occafion’d oy the Neceflity of dividing them into 
Gent wise and Turn#. The Airhor’s Words are: 

Habet Cohors Equitata Milliaria pedites fptingen - 
gent os fexaginta , centurias decern, equites ducen - 
tos quadraginta, turmas decern. 

And again $ 

Meminermus itaque ad computationem cohorth equF - 
tat£ militarise psdaturam ad mtlle trecentosfexa-> 
ginta dart debere. 

Which is to be thus explained: The Tedatura of 
this irregular Corps, in their Incampmenr, would not 
be the fame as the Pedatura of an uniform Body 
of Infantry, of the fame Number, but would exceed 
it by 3 60 Feet 5 for the Proportion of the Room of 
one Horfeman to one Foot-Soldier he affigns as z\ to 
one 

Omnis miles provincialis accipit pedaturam , pedem t 
adject a quinta—eques antem duos femis, adjefta ' 
quinta. — Habebit itaque Cohors equitata mil~ 
liaria equites ducentos quadragintaquos redigo 
ad peditem, ut pedem, quod accipit miles, ad duos 
femis , quod accepit eques. Fit dimidia J'umpta > 
duEium quinquies: fic traEiabimus numerum equi- 
tum, ft centum mighti: ducemus quinquies,punt' 

fexcenti: 
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fexcenti: acccdmt cx eadem Cohort e mi Maria, 
detracts equitibus, reliqni pedites feptingenti f'exa- 
ginta: fit cum fiiper tori milk trevent i fexaginta. 

For ilic Mark © I account thus: 'I he ufinl Note 
of a Thoufand is either I between CC’s, thus 
CD; or clfcX, thus CXD. 7 he former Figure, when 
clofed at the Top, cxadly rdembles an ancient M, 
thus <D; and the latter, when flute up, a Figure of 
Eight inclined oo* Both which Mai ks have been 
long ufed to exprefs a Thoufand. 1 he latter is the 
Mark before us, the X between CCs, but clofed 
in on all Sides, thus, ©, if this be in Reality 
the Figure upon the Stone. For Mr. Gordon in his 
Iter Septentrionalc copying an Inlcription, wherein 
there was the Mark of lour Thoufands, gave us the 
Thoufand inclofcd on all Sides, the very Mark in 
our Infcription; but upon Mr . Horfiefs Infpcdion 
it turned out to be the fecond Figure, the Thou- 
fand inclos’d only at both Ends thus 00. 

The iaft Parc therefore of the Infciiption is to be 
thus underftood: 

Conors I* FIDA VARDVL orum Civ turn Ro- 
manornm EQ uitata Mi Maria ANTON INIANA 

FECIT SVB CVRA T. CO. Ugati, Trt- 

bmi, or C enturionis LEG touts XX.”' 1 Gcnio Roma. 

Which laft Words arc to be applied to the Empe¬ 
ror, and contain a Compliment at that time of Day 
not unufual. 

St, John's College, Cambridge. 

.Jan, i, 1744 . 5 , 


IV. 
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IV. An AhJlraB of the Rev, Mr. GoulcT.? 
Account of Englifh Ants; in a "Letter from 
the Rev Henry Miles, D.D. and F.R.S. 
to Mr. Henry Baker, F. R. S. 

w Jan. I S J HERE fend you a fhort Abftra& of an in* 
1/4 7 ’ X g enious Treatife on English Ants, the 
Pcrufal of which has entertained and inftru&ed me 
not a little s and as the very induftrious Author has 
made more Obfervations than any other Perforn 
amongft us appears to have done, and has difeoverd 
feveral curious Particulars not mention’d by other 
Writers on the Subje&, I thought you would not be 
difpleafed to fee a brief Account of the Performance, 
with a few Remarks and Emendations I have taken 
the Liberty to make. 

The Book-is intituled, « An Account 0/Englifli 
Ants? which contains, i. Their different Species 
and Mechanifm; 2. Their Manner of Government, 
and a Defcription of their feveral Queens: 3. The 
Production of their Eggs, and Procefs of the Young: 
4 . The inceffant Labours of the Workers, or com-, 
mon Ants; with many other Curiofities obfervable 
in thefe furprifing Infers: By the Rev. Wm. Gould, 
A> M. of Exeter-College , Oxon. London : Printed 
for A. Millar , oppofitc Katherine-Street in the 
Strand , Mdccxlvii. in large 12m. 

CHAP.'I. Contains a Defcription of Ants in general^ 
their various Sorts, Colour, and Structure of their 
Parts. 


Z z 


five. 
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Five Species of Ants have occurred to the Obfer’ 
vation of our Author, i. The Hill Ant, vulgarly 
called the Horfe-Ant. 2 . The Jet Ant. j. The red 
Ant. 4 . The common yellow Ant. j. Ihc final! 
black Ant. 

Having deferibed the Size and Colour of tlicfe, he 
proceeds to deferibe the Structure and nice Mechaniim 
of Ants with great Accuracy; obferving, that, be- 
ftdes the Fifeera, there is in the Body of Ants a Bag 
of corroding fpirituous Liquor, which they can ejed 
to a confidcrable Diftance at Pleafurc. This Parti¬ 
cular has alfo been obferved by other Writers. 

He fays, he has met with a Ligament in the red 
Ant, which uniteth the Breaft and Body, confiding 
of two Lobes fomewhat round; but in other Ants 
there appears but one Lobe, which rifes higher, and 
is broader, than the Lobes in the red. It is this Spe¬ 
cies of red Ants, which he has obferved to have a 
Sting, of the fame Contexture with that of a Bee, 
in Miniature: In other Ants he has met with no 
Sting; but they bite, or make a fraall Incifion, with 
their Saws, ejecting fomc of the afore-mention’d cor¬ 
roding Liquor, &c. The red Ants, which are fur* 
nilhed with a Sting, he obferves live more open, 
and are more bold than any of the others; and there¬ 
fore fuch a Weapon is fcrviccablc to them. 

The Jet-Ants, he informs us, have a peculiar difagrcc- 
4blc Smell, which he imagines may be a great Prclcrva- 
'live to them againft an Enemy j — and that the Spirit 
which ail Ants cjc&is very ftrong, aflfe&ing at a fniail 
Diftance in the fame manner as Spirits of Hartshorn. 


CHAP. 
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CHAP. II. Treats of their Colonies, Cells, &c. 

Here our Author obferves, that tho’ they unite in 
Colonies, in fuch Places and Situations as are moft 
agreeable to their different Natures, &c. yet their 
Refidcnce is not to limited as to admit no Variation? 
however "tis worth obferving, that the feveral Spe¬ 
cies never fo intermix, as to affociate and breed to¬ 
gether, tho’ they will live near and good Neighbours 
one to another. 

Their Architedure, he fays, is adjufted with remark¬ 
able Curiofity and Arr, the whole Stru&ure being di¬ 
vided into a Number and Variety of Cells, communi¬ 
cating all of them with one another by little fubterra- 
neous Chanels, which are circular and fmooth ; but 
as for the Incruftation, moft Virtuojihavt mention’d, 
in the Apaitments of Ants, our ingenious Author 
obferves, that after the moft careful Obfervation he 
could never find any Compofition in their Stru&urcs; 
the Cells being formed in the Mold itfelf, without 
any Addition of Glew, Straws, &c. He acknow- 
leges it may be otherwife in hotter Climates, where 
Sand is more apt to crumble. 

Their Works, as he informs us, are all carried on 
by the Afliftancc of their double Saws, and the Hooks 
which are placed at the Extremity of them, deferibed 
by him in the preceding Chapter. The Procefs and 
Manner of their Work may eafily be obferved, he 
fays, if you depolit fome Ants, with a Lump of moift 
Earth under a Glafs. 

CHAP, III. Treats of their Government; deferibes their - 
feveral Queens; the Rcfped fhewn tjiem by the • 
common Ants, &c. 

Z z 2 A 
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A Colony, out Auihor tells us, from the latter 
End of Attgujl to the Beginning of June, is ufually 
compofed of a large Female, and various Companies 

of Workers.-And befidcs thefe, in the latter End 

of June, all July, and Part of Aagnjl, of a Number 
of winged Ants commonly known by the Name of 
Ant-Flies. The Government, he lays, has been uni- 
vcrfally taken for a Republic or Commonwealths 
and have been treated as a Body confining of Males 
and Females; the former being looked upon to be 
thofe which make their Appearance with Wings in 
the Summer. But as, in the Oeconomy of Bees, 
the Generality of them have no Diftindlion of Sex, 
but make it their whole Employment to provide for 
the Young laid them by their Queen, lo the fame 
'Character is found to be maintained in the Confti- 
tution of Ants, The common Ants therefore, which 
ufually prefenc themfelvcs to our View, arc, he fays, 
like the common Bees, of neither Sex, but feem in- 
tirely deftined to take care of, and educate the Young, 
>vhich the Queen depofits in the Cells. 

In every perfedt Colony, our Author fays, there is 
at leaft one Queen 5 who, in the Space of 7 or s 
Months, gives Birth to a Family, amounting, at a 
moderate Computation, to 4 or 5000 j except the red 
Queens, who are not fo prolific. The yellow Ants 
being the moft frequent, he gives a very particular 
and curious Defeription of their Queen; which, he 
tells us, is perhaps 5 times larger than any of her 
^ubjcdls; and that, moreover, in her Front flic has 
three Eyes, in a triangular Form, which are left than 
the two common ones on each Side her Head. 1 omit 
•.other Particulars, as alfo his Defeription of the other 

Queens 
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Queens, for Brevity’s fake. — The Queen of the Jets, 
he fays, he never had the Pleafure of feeing. 

He has beautifully reprcfented the Obedience and 
Refpeft the Queen commands, in whatever Apart¬ 
ment (he condefcends to be prefent. —An univerfal 
Giadncfs, he fays, fpreads itfelf thro’ the whole Cell, 
expreffed by particular Adis of Joy and Exultation : 
They have a particular Way, it feems, of skipping, 
leaping, and handing upon their hind Legs, and 
prancing with the others; which Frolicks they make 
ufe of both to congratulate each other when they 
meet, and to fhew their Regard for the Queen. 
Some walk gently over her, others dance around 
her, and all endeavour to exert their Loyalty and 
Affettion. However romantic, fays our Author, this 
Defcription may feem, it may eafily be proved, by 
placing a Queen, with her Retinue, under a Glafs; 
for, in a few Moments, you will be convinced of the 
Honour they pay, and Efteem they have for her. 

In October, he tells us, Ants and their Queens 
begin to retire downwards j and, in the Depth of 
Winter, are to be found in the remoteft Apartments, 
incircled clofe with a Clufter of Attendants, and, as 
it were, benumb’d. 

CHAP. IV. The Author gives a particular Account 
of the Time and Manner in which the Queens lay 
the Eggs, &c. 

And he fays, he has been the more circutn- 
ftantial in this Point, to remove a Miftake of 
Sir Edmond King s, who, not aware of there being 
a fuperior Female, gave into the old Opinion, that 

the 
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the fmall Ants were the Females, and fupplied the 
Colony with Young: After a mil Defcription of the 
Sperm or Eggs, Sir Edmond obfervo, that he found 
that Subfiance among the common Ants; and that 
he gave the more Credit to that Opinion, bccaufe of 
the great Care and Tendeintfs with which they ticac 
it.—But our Author does not allow this Rcafon to 
be conclufivc, inafmuch as the fame is to be met with 
in the Conftitution of Bees; adding, That having 
at all Times of the Year obferved the common Ants, 
he could never difeern any Alteration in their Bodies 
but what was occafion’d by Food, or lbmc Acci- 
dent. 

The Queen, he fays, lays three different Sorts of 
Eggs, Male, Female, and Neutral: The two firft in 
the Spring; the laft in 'July-, and Fart of Auguft, 

CHAP. Y. Our Author treats of the Change of the 
Eggs to Vermicles, &c. and gives us an Account of 
their furpriling Continuance in that State, 

The Queen having furnifhed the Eggs, he fays, the 
common Ants brood over them in little Clutters, 
perhaps by way of Incubation; and remove them to 
different Parts of the Colony, for the better Advan¬ 
tage of Moiflurc, and a jufl Degree of Heat and Cold. 
The Time of Continuance in the Egg-State is ionic* 
what uncertain: But he fays they feem to di(engage 
thcmfclvcs from the Membranes that inclofe the Eggs 
in the fame Manner as Silk-worms do. 

The Proccfs of Ant-Vcrmiclcs, he tells us, is re - 
markable, and worth Obfervation, The Female 
Eggs put on the Form of Worms fome time in Fe¬ 
bruary, at fartheft 5 the Male by the latter End of 
7 . March} 
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March ; the Neutral by September. The firft Sum¬ 
mer they grow very fparinglyj the fucceeding Win¬ 
ter they feem at a Stand: In the Beginning of April 
of the fecond Year they vifibly augment every Day; 
and in fix Weeks, or by the End oiMaj , .fheMale 
and Female attain their greateft Proportions, and are 
ready for another Change. This long Continuance 
of Ants in a vermicular State he thinks a great Cu- 
riofity, hardly to be met with in any other Clafs of 
Infeds—-the Female Ant continuing above a Year 
and Quarter, the Workers a T welvemonth, the Males 
fomewhat more. 

CHAP. VI. Treats of a Tranfmutation of Ant-Ver-' 
micles to Nymphs or Aurelia si &c. 

The Vermicles, he fays, weave in the Manner of Silk¬ 
worms, and in a few Days infold themfelves in a foft 
filken kind of Tiffue: They henceforth afiume, and, 
whilft confined in this Monument, continue the 
Charader of Aurelia’s. Thefe are the fmall Bodies 
which abound in the Settlements in the Summer- 
Months, and are vulgarly reputed Ant-Eggs; but 
their Largenefs, and vifible Tranfmutation (as he 
juftly obferves), fhew the Miftake. 

Our Author takes notice of a remarkable Variation'in 
the Aurelias of the red Ants. When the Worms arrive 
•at their Period of Tranfmutation, he fays, they do not 
infold - themfelves in a Tiflue or Shell, like the others, 
•but lie motionlefs, and, to outward Appearance, infen- 
fible j in a few Days look whiter than ordinary, and 
in this manner gradually put on the Form of Ants* 
Thus Providence (remarks out Author) is tied down 

to 
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ro no particular Laws: but can, by a furprifing Va- 
riety, accompiifh the fame Ends. 

In the YII^ Chap . he proceeds to treat of the 
Transformation of the fevcral Aurelia's to Elies and 
common 'Ants, with a Dcicription of their Strudure, 
Duration, and other Curiofities relating to the Change. 
But the juft Progrefs of Ants Eggs, Vcrmicles, Nymphs, 
&c. cannot, he fays, be prccifely ftated; becaufc 
they will not arrive at Maturity under Glafles, as 
i Swammerdam, before him, hadobferved. 

As foon as the Ant-Nymphs, furrounded with a 
Tiffue, are tending to Life, he fays, the Workers 
give them Air, by an Aperture in the Head-Part of 
the Covering; which Aperture they gradually en¬ 
large ; and, after a Day or two, take out the Young, 
•and expofe it to the freer Accefs of the Sun-beams, 
which are of great Force in promoting its Maturity. 

Our Author obferves, that Philofophcrs have ulu- 
ally confounded the two different Sorts of Ant Flies, 
the large and fmall, looking upon them all under 
the Charader of Males; tho’ there be fo wide and 
manifeft a Variance in the Colour, Size, &c. that 
the naked Eye may cafily diftinguifh it. -—On the con¬ 
trary, therefore, he prefumes they arc of different 
Sexes: The fmall ones he takes to be Males, and the 
large Females; and thinks it highly probable, that 
fomc of thefe Females, afterwards, give Birth to 
new Colonics* and intitlc thcmfdvcs to the Dignity 
of Queens; there being, as he fays, many ftrong Ex¬ 
perimental Rcafons to fupport fo uncommon a Cu- 
riofity; which he alfo recites, and anfwcrs the chief 
Objedion againft it, taken from the Number of thefe 
Ant-Flies: The principal Thing of which his Anfwcr 

confifts 
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c-onfifts is, that the mod obvious Ufe of them is for 
the Suftenance of other Animals. 

In the Ciofe of this Chapter he annexes a few re¬ 
markable Curioftties rcfultmg train theCh.ngc. — - 
The calling of their Wings is an Indance, he fays, 
peculiar to the large Ant-Flies; thefe being to other 
Infers their highcft Decorations? and the Want of 
them leffens their Beauty, and fhortens their T ives. 
On the reverfe, a large Ant-Fly gains by the Lofs, 
and is afterwards promoted to a Throne, and diops 
thofe external Ornaments, as Emblems of too much 
Levity for a Sovereign. 

CHAP. VIII. Our Author here treats of the incef- 
fant Labours of the Workers, the tiue Me hod 
of collecting their Provifions, and inquires into the 
Truth of the Opinion of laying up Corn, &c. 
againft Winter, &c. 

He fays, The general Subject of this Chapter has 
been fo largely treated of, and well illuftrated, by 
fome of the happieft Favourites of Minerva and 
Apollo, that it is impoffible to fet it off with more 
Beauty of Thought, or Elegance of Stde; but per¬ 
haps, (fays he) in many Circumftances they have ra¬ 
ther (hewn the Poet than the Phiiofopher; and rather 
indulged an extenfivc Fancy, than Stri&ncfs of In¬ 
quiry. 

I muft here omit the Account the Author gives of 
the Labour and Induftry of the common Ants, which 
is certainly very curious, that I may avoid being 
tedious 5 obferving only, in general, that the Feed¬ 
ing the Young is the mod laborious Exercifc be- 

A a a longins; 
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1-onging to the working Ants, and a Part of their Iu- 
duftry the moft uninterrupted of any. 

The Juices of moft Sorts of Fruit, Infcdfcs, and Ho¬ 
ney, or any other delicious Liquid, he lay s, arc the 
Repaft which they nurture them with. Thclc Juices 
they extract, and firft convey into their own Alvns, 
and afterwards infufe into the Bodies of the Vermi- 
cles j which Aliment, he fuppofes, may probably un¬ 
dergo fome Refinement in the Repofitories of the 
Ants, and, being there meliorated, is properly tem¬ 
pered for the delicate Structure of the Worms. 

It has been a Difputc, fays our Author, amongft 
the Inquifitivc on this Subject, whether Ants have 
Magazines of Corn, and lay up a Stock of Provisions 
againft Winter. The Generality of Writers, he fays, 
hold the Affirmative? referring, in his Margin, to 
Solomon, Tliny, Virgil, Horace, Aldrovand, Swam¬ 
merdam, &c. Here I am obliged to do Jufticc to 
Swammerdam ? who, in his Biblia Natural, exprefly 
fays, that he never at any time obferved them to get 
together any Food againft Winter? and is of Opinion, 
thar, during the Severity of the Winter, they cat 
nothing? as is common with many In feds, and fome 
Species of Bees. His own Words, in Vol. I. />. 296, 
arc as follow: Neqiie etiam unquam obfervavi, quod 
cibaria qua dam inhyemmfbi comment: unde cmfeo 
ipfas, qmufque vehementifjlma eft hyims , nihil corn¬ 
ed ere-, quemadmodum mult is iufe&is, et apum qmqne 
nomulhs fpeciebus, familiar e ejl ? qua tempore bru- 
tnali ab ornvi penitus cibo abjtinmt . 

Our Author, with great Deference to the Writers 
who have held the Affirmative, and with extreme 
Decency, differs from them, offering a handfome 

Apology 
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Apology for himfelf. — He fuggeds, that in warmer 
Regions they may not undcrgothe Chill they do with 
us; and therefore may not pafs the Winter in a State 
ofNumbnefs,—-That, if this be the Cafe, a Store of 
Food muft be neceflary to them, which is noi to our 
Northern Ants, which live, as it were, entranced. 
He adds, that, upon the moft impartial Examination 
of Authors, the Opinion feems rather to be fup- 
ported by its Antiquity, than reduced to a char De- 
monflration. —He tells us, that, as upon the moft 
exaft and frequent Examination of numerous Settle¬ 
ments, in the Winter, he could never trace out any 
Rcfetvoirs of Corn, or other Aliment} no, not in 
thofe of the Hill-Ants, which are the largeft, and 
proportion ably ftrong: So, to put this Matter beyond 
all reafonable Doubt, he had rccourfe to Experi¬ 
ments } which, had the Suppofition been true, could 
not probably fail of fucceeding. At the Beginning of 
the Spring, he placed, in feveral flower pots, and other 
Convcniencies, different Colonies of yellow fmall 
black Ants, &c. with their refpe&ive Queens, At¬ 
tendants, and Vermicles} in which Pofition they 
continued Summer, Autumn, and Winter, and car¬ 
ried on their Operations as in other Settlements, 
nourilhcd their Young, and brought them to Per¬ 
fection : from whence he concludes, that they would 
have laid up Provifions, had it been their Cuflom -5 
bur, upon carefully examining fomc of thde Pots, 
he found no Appearance of Magazines of Corn, or 
any colle&ed Pood: And that, upon his having fre¬ 
quently obferved their Excurfions from, and Return 
to their Colonics, he could never find, that they 
ever return’d with any Wheat, Corn, or -any other 
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vegetable Seed,* tho' they would with Eagernefs at¬ 
tack a Pot of Honey, or a Jar of Sweetmeats, &c. 
Many other Experiments, befides thclc, our Author 
made, which I forbear to give you, judging thefe to 
be fatisfa&ory. 

The mod material Argument in Favour of Ant- 
Magazines, he thinks, is the Authority of the Sacred 
Writings.--- Solomon, he fays, has twice mention’d 
rhefe extraordinary Infefts; and each time witli an 
immediate Reference to their Sagacity in providing 
for the Necefllties of Winter. — For removing this 
Difficulty, he has rccourfe to the former Solution.— 
The fuperior Warmth of the Climate he lived in, 
and, of confcquence, the proportionable Clemency 
of the Scafons $ whence he concludes the Ants of 
thofe Countries may vary from ours in this, as well 
as in other Refpe&s: Or perhaps, adds he, it might 
have been a received Opinion, as was the Sun's 
Motion 5 from whence this great Prince might re¬ 
commend it, as a worthy Example of Induftry and 
Wifdom. 

If I might have Leave humbly to offer my Opinion, 
our Author feems to have jullified his Conduft in 
depaiting from the commonly received Opinion: 
And perhaps there is good Rcafon to think that it 
has been handed down from ancient Writers of Re¬ 
putation, and too cafliy received, without carefully 
examining into the Truth of the Fa£t 5 which Perions 
might cafily be led to do from a general Obfervation 
of the extraordinary Induftry of thclc little laborious 
Animals in carrying Things into their Cells. 

The moft learned Bocharty in his Hkrozoicoiu 
has difplay’d his vaft Reading on this Subject, as he 

ufually 
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ufually does on *11 others $ and has cited Paflages 
from Pliny, Lucian , (^yElian, Zoroajler, Origen, 
Bafil, and Epiphanius , jtwifh Rabbi’s , and Ara¬ 
bians, all concurring in the Opinion, that Ants cut 
off the Heads of Grain, to prevent their germinating : 
But he confeffes, that the ancientcr Greek Writers 
have made no fuch Obfcrvation of the Ants; nor 
any of them who lived before Pl'-ny, as far as he re¬ 
members. Very probably this Opinion arofe from 
what might have been obferved of thefe laborious 
Infeds, in cutting afundcr with their Saws fuch 
Grains of Corn, or other Matters, which they might 
have Occafion to carry to their Nefts, but were too 
bulky; for that they cut off Grafs, and other Things, 
which they find in the Road to and from their Re- 
pofttories, our Anihor has obferved : And it is cbfcr- 
vable, that the Hebrew Name of the Ant rba 
Hemala, from the Verb Hamah which figni- 
fies to cut off, is ufed for cutting off Ears of Corn 
{Job, xxiv. vcr. 24.*) 

„But if wc confidcr the two Texts, in the Book 
of Proverbs, cited by our Author, there is not the 
leaft Intimation in them of their laying up Corn 
in Store againft Winter. In chap. vi. ver. 8. it is 
faid, She provideth her meat in the fnmmer, and 
gathereth her food in the harvejl : For, tho’ the 
former Verb pn Hekm fignifics to prepare, or difpofe 
in Order, and the latter -u:*, Agar to colled, or gather 

together; 


* I might alfo have referred to the Tbeatrum univerfale omnium 
Animalium of JanJion, publifh’d by Dr. Ruyfcb junior of Amjhrdcw, 
in 2 Volumes folio, Vol. II. p. 85, 
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'together 5 and in the only two Places where I find it oc¬ 
cur befides, is ufed for Gathering in Summer, as ( Prov. 
x. 5. and for Gathering in the Vintage, Dent. xxviii. 
39. yet the Expreffions, in the Text, neccilarily mean 
no more, than that they colled their Food in its 
proper Scafon 5 — nor is there any thing elfe declared 
■chap.m. ver. 25. So that all which may fairly be 
concluded from Scripture is, that they carry Food 
for thcmfclvcs into their Repofitoties *. That they 
do this againft Winter can only be determined by 
examining into the Fad: This our Author has done 
with very great Diligence, and has dilcovcrcd, with 
refped to our English Ants, that they cat not at all 
in the Winter and have no Stores laid in of any 
fort of Food. The Opinion therefore of their laying 
in Magazines againft Winter, feems to me to have 
been grafted on thefc Scriptures, rather than found 
in them j and this from a Conclufion naturally enough 
made, from obferving (as I faid) their wonderful 
Labour and Induftry in gathering their Food in the 
Summer, —• fuppofing that this muft be to provide 
againft Winter. — And, after all, great Part of their 
Labour, which may have been bellowed in other 
Services, might eaiily be mifiaken, by Ids accurate 
Obfervers, for carrying in Food. 

I am forry I muft omit the ingenious Author’s juft 
moral Rcfkdions $ but my Time will only allow me 
to conclude, as he docs, with the Words of the 
Royal Pfainuft, Great is the Lord, and marvellous , 

worthy 
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worthy' to be praifed, and there is no End of his 
Greatnefs. I am, 

‘Dear Sir, 

Tooting, Dec. 10. Tour mofi affectionate, 
i74<5» 

and obliged humble Servant, 

H. Miles. 


V. A Remark on Father Hardouin’j Amend¬ 
ment of a Pajfage in Pliny’r Natural 
Hiftory, Lib, . II. § LXXIV. Edit, Parif. 
folio , 1723. by Martin Folkes, Efquire , 
Pr, R. S. 

Read Jan. 22. TfiAfaque horofcopa non nbique eadem 
»74 - 7 - V f mt u p u ^ j n decent is fiadiis, aut ut 
longijjime, in quingentis, mutantibus femet umbris 
folis. Itaque umbilici (quern gnomonem appellant) 
umbra in cyEgypto meridiano tempore, aquinoCtii 
die, paulo plufquam dimidiam gnomonis menfuram 
effcit. In urbe Roma nona pars gnomonis deeft um¬ 
bra, In oppido Ancone fuperefi quinta. Decima 
in parte Italia, qua Venetia appellatur, eifdem ho- 
ris umbra gnomoni par fit. 

The geographical Reader cannot but obferve here 
immediately, that fomewhat is faulty in this Paflage 
as it (lands j lincc the equinoctial Shadow of the 
Gnomon being made Shorter at Ancona than at Rome, 
the Latitude of Ancona will confequently be made 
letter than that of Rome 5 whereas it is known to 

be 
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be confii.ler.5bly greater; Ancona Handing on the Adri¬ 
atic, about two Degrees totlic ol that Capital. 

Out, upon tinning to Father llardoitnd Obfctvv 
lions upon this Paflage, I find the Text to lute been 
altered by him in a wry rcmaikab'e Manner, iiom 
all the former pruned Editions. His Obiervatiou is 
as follows: 

HaBenus edition eft , in oppido Anconc fu pc reft 
quinta XXX. In parte Italia:, &o. MSS. hie-variant. 
JSfos ex certijjhna conjetlura edi curavimits, Anconc 
fupereft quinta- dectma in parte Italic, See-. In de~ 
cima regione Italia Vend mm ft at nit in geogr aphids 
libro fequente, Neqtte fimile meri (ft-, in tot parti - 
atlas , hoc eft , m quintas tr/cft'inas, ab homine 
.paw ubique agent e, gnonmem umbramve 

dividi. 

Upon which Words it may be noted, that altho’ 
the Reverend Father acquaints us he had met with 
fome Variation in the Manulcriprs, yet he appeals to 
none 5 nay, he even tells us cxprcfly, that his Amend¬ 
ment was purely made upon Conjecture? whence we 
may fafely conclude, that it (lands unsupported by 
any various Reading or Authority wharfoever. He 
at the fame time alfo acknowledges, that all the printed 
Editions confpirc in another Reading; which I have 
found to be true in fcvcral I have had Occalion to 
look into, with this only Variation, that whereas 
the firft Edition in 1469, and fcvcral of the follow¬ 
ing ones, print the Word quintal Length, and XXX 
only in Figures } fome of the later ones, and that by 
the Elzevirs particularly in 1 <33 5. print both the 
Words at Length j the whole Paflage running thus: 

* Umbilici (quern gnomonem appellant) umbra in 
$J£gypto merid'tano tempore , aqmmUii die, pan to 

plus 
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plus qnam dimidiam gnomonis menfuram efficit: in 
nrbe Roma nona pars gnomonis deejl umbra : in op- 
pido Ancone fupereji quinta trigefima: in parte Italia: 
qua Venetia appellatur , iifdcm horis umbra gnomorti 
par fit . 

The plain Meaning of thefc Words is only this, 
that the Length of the Shadow of a Gnomon or up¬ 
right Style at Noon, on the Day of Equinox, is, in 
Egypt, little more than half the Height of the Gno¬ 
mon i that the lame at Rome wants a ninth Part of 
that Height; that at Ancona the Height of the Gno¬ 
mon exceeds the Length of its Shadow, by one 
thirty-fifth Part, or is in Proportion to it as 35 is to 
34; and that, in the Part of Italy which is called 
Venetia , the Length of the Shadow, and the Height 
of the Gnomon , arc equal to each other. 

The Particulars here mention'd are refpcctivclv 
true, in the 4 following Latitudes, 26° 34', 41 0 38', 
44® io', and 45°. The firft of which is the Latitude 
of the middle Pans of Egypt , and the laid that of 
fcveral Places in the Territories of Venice , the City 
itfclf {landing, according to Manfrcdls Table, in the 
Latitude of 45° 3 3'> and Padua in that of 45° 28'. 
The Latitude of this laft Place is given by Ptolomy 
44° 3 o', and that of Aquileia at the Head of the 
Adriatic in the Friuli exidly 45 Degrees. 

The Latitude of Rome , according to Ptolemy 
41° 40', only exceeds that colledlcd from the Text 
before us by 2 Minutes; and his laft again falls fhort 
i$'j of that delivered by Manfredi and Bianchini 
41° 54 / -i. Befides which it may be noted, that the 
very Faff here mention’d is alfo fpoken of by Vitru¬ 
vius, as Father Hardouin has himfclf in another of 
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his Notes obfcivcd. Sol tCyiino'haU tempore ar'tde 
lib ■,/' oj verfando, Cjitas cx gnomonc partes babel 
;.6vsui, cas umbra jacit ofto, fa dei limit tone coch , 
qu,e tjl Rom e. 

\Yc conic uu to the L.titudc of Ancona , which is 
given by Munfredi 43 0 54-', or 16' Id's than that 
above collcdcd from Rimy ; but which is let down 
by ‘Ptolemy 43 0 4c/, half a Degree Id's than the 
fame. 11ns may however be looked upon as no 
bad Oblcrvation, confidering the Time when, and 
the Manner how, it is luppofcd to have been made, 
as we arc ignorant of the Hour when the Sun really 
eroded the Eqna'or on the Days of Oblcrvation 5 
and cfpccially as it comes, with all its Impeifedions, 
as neat to the Truth, as that reported both by our 
Author and Vitruvius to have been made at Rome 
itfclfj and as it only exceeds the true I atitude by 
about the fame Quantity, which that given by Pto* 
limy feventy or eighty Years afterwards fell {licit of 
the fame. 

It therefore appears, upon the whole, that this 
Text needed no Comdion 5 and for the Obfervation, 
that 3f Pairs were too many for a Gnomon to be di¬ 
vided into, it will be found to have very little 
Weight, when it is conlidcred, that the Anrieius 
made ufo of very large Gnomons upon thcl'e Occa¬ 
sions* that one of the Obelisks now Handing at 
Rome, that of St. Johns Later an, is in Height 10s 
Englijh Feet without the Pcdcihl; and that the 
other. Hill buried under the Gampo Marzo, which 
was formerly ul'ed for this very Purpofe, wanted but 
little of the fame Height. The thirty-filth Part theie- 
fore of the Height of fuch a Stone, did not fall 

fhmt 



fhort of three Englijb Feet; a much lefs Quantity 
than which would eafiiy difcover itfeif in the Sha¬ 
dow, whofe Length, notwithstanding all Difficulties 
arifing from the Tenumbra, might certainly be de¬ 
termined to lefs than half a Foot. 

I fhall juft add to this Remark the Defcription 
given by Tliny of this Gnomon ,• who, fpeaking in 
his xxxvi. Book, § XIV. of the Obelisks that were at 
Rome in his Time, adds, in the Beginning of § XV. 
Ei, qui eft in campo , divus Augujlus addidit mira- 
bilem nfum, ad deprehendendas folis umbras, dierum- 
qile ac nodtium it a magnitudines, jiraio lapide ad 
magnitudinem obelifci, cut par fieret umbra, brums 
confers die, fexta hora,paiilatimque per regulas {qua 
funt ex are inclufe)fingulis diebus decrejceret, ac rur * 
Jus augefceret. From which Defcription I under- 
ftand, that there was laid .down, from the Foot of 
the Obelifc Northward, a level Pavement of Sronc, 
equal in Breadth to the Breadth of the Obelifc itfeif, 
and equal in Length to its Shadow at Noon upon 
the Ihoiteft Day; that is to fay, that its Length was to 
the Height of the Obelifc almoft as 22 are to 10 j and 
that into this Pavement there were properly let in 
parallel Rulers of Brafs, whofe Diftances from the 
Point, directly under the Apex of the Obelifc, were 
refpedively equal to the Lengths of the Shadow 
thereof at Noon, on the fcveral Days of the Year 5 
as the fame Lengths decreafed from the Ihortcft Day 
to the longed, and again jncreafed from the longeft 
Day to the fhorreft. 

After which the Author mentions in a Paffage 
greatly corrupted, and therefore now almoft unintel¬ 
ligible 5 that one Manilins, or Manlius, had added 
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to the Top of the Obclifc a gilded Ball, whofe Ufe 
was to make the Shadow of the Extremity the more 
obfervable, as the middle Part of the Shadow of that 
Globe could readily be eftimated 3 whereas the Sha¬ 
dow of an Apex would, at fo great a Diftancc, be 
intirely imperceptible. 


VI. A Letter from the Rev . Mr. Mafon, 
Woodwardian Profejfor at Cambridge, and 
F. R. S. to the Pr. R. S. concerning Spelter, 
Melting Iron with Tit-coal , and a burning 
Well at Brofcley. 

SIR, 

Read Jan. 22.T1 Aving met with fevcral Things, in a 
174 7. Ramble laft Summer, that were new 

to me, and imagining they might be fo to you like- 
wife, and being of fomc Confequencc, 1 prefume 
to trouble you with a Ihort Account of fomc of 
them. 

What Spelter is I don’t well know, nor what Ufes 
aic already made of ir; but I believe it was never yet 
applied to fo large a Work as the Cylinder of a Fire- 
Engine, till Mr. Ford, of Cokbrook Dale in Shrop¬ 
shire, did it with Succcfs; It run calter, and cart as 
true as Urals, and bored full as well, or better, when 
it had been wanned a little: While cold, it is as 
brirtle as Glafs, but the Warmth of my Hand loon 
made it fo pliant, that I could wrap a Shaving of 
it round my Finger like a Bit of Paper, 1 his Me¬ 
tal 
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tal never rufts^ and therefore works better than Iron 5 
the Ruft of which, upon the leaft Intermiffion of 
working, refills the Motion of the Tift on. 

Several Attempts have been made to run Iron Ore 
with Pit-coal j I imagine it hath not fucceeded any¬ 
where, becaufe we have had no Account of its being 
pra&ifed j but I find that Mr. Ford, from Iron Ore 
and Coal, both got in the fame Dale, makes Iron 
brittle or tough, as he pleafes 5 there being Cannon 
thus call fo foft as to bear Turning like wrought 
Iron. 

At Brofeley , about a Mile from the fore-mention’d 
Place, in the Year 1711, was a Well found, which 
burned with great Violence, whereof fome Account 
is given in Thilof. Fran fait. N°. 3345 but it has 
been many Years loft. The poor Man, in whofe 
Land it was, miffing the Profit he ufed to have by 
fhewing it, applied his utmoft Endeavours to recover 
it; but all in vain, till May laft ; when, attending 
to a rumbling Noife under the Ground, like what 
the former Well made, tho’ in a lower Situation, 
and about 30 Yards nearer to the River, he happen'd 
to hit upon it again. 

That you may have fome Notion of what it is, 
I will lay before you fuch an Account of ir, as the 
curfory View I had will permit. 

_ The Well for 4 or 5 Feet deep is 6 or 7 Feet 
wide* within that is another lefsHole, of like Depth, 
dug in the Clay; in the Bottom whereof is placed a 
cylindric caithcn Vcffel, of about 4 or j Inches Di¬ 
ameter at the Mouth, having the Bottom taken off, 
and the Sides weil-fix'd in the Clay ramm’d clofe about 

it. 
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It. Within the Pot is a brown Water, thick as Pud¬ 
dle, continually forced up with a violent Motion, 
beyond that of boiling Water, and a rumbling hol¬ 
low Noife, riling and falling by Pits 5 or 6 Inches} 
but there was no Appearance of any Vapour riling} 
which perhaps might have been vifiblc, had not the 
Sun Ihone fo bright. 

Upon putting down a Candle at the End of a 
Stick, at about a Quarter of a Yard Diftancc, it took 
Fire, darting and flafhing in a violent Manner, for 
about half a Yard high, much in the manner of Spi¬ 
rits in a Lamp, but with a greater Agitation. The 
Man Paid, that a Tea kettle had been made to boil 
in 9 Minutes Time} and that he had left it burning 
48 Hours together, without any fenfiblc Diminution. 

It was extinguifhed by putting a wet Mop upon 
it, which muft be kept there a fmall time ; other- 
wife it would not go out. Upon the Removal of 
the Mop, there fuccecded a fulplmrcous Smoke, Lift¬ 
ing about a Minute; and yet the Water was very 
cold to the Touch. 

The Well lies about 30 Yards from the Severn } 
which, in that Place, and for fornc Miles above and 
below, mns in a Vale full 100 Yards perpendicular 
below the Level of the Country on either Side, which 
inclines down to the Country at an Angle of so or 
30 Degrees from the Horizon,* but fomewhat more 
or lefs in different Places, according as the Place is 
more or Ids rocky. 

The Country con fills of Rock, Stone, Earth, and 
Clay, unequally mix'd} and as the River, which is 
very rapid, wafhes away the foft and loofe Parts, the 
next fucceffivcly Hip into the Chanel 3 fo as, by 

degrees, 
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degrees, and in time, to affed the whole Slope of 
the Land : And as the inferior Strata yield Coal and 
Iron-Ore, their Fermentation may produce this Va¬ 
pour, and force it to afeend with Violence through 
the Chinks of the Earth, and give the Water the 
great Motion it has. This might be obftruded in 
one. Place by the foremention’d fubfiding of the 
Hoping Bank, and might afterwards find a Vent in. 
another; in like manner as it happen’d at Scarbo¬ 
rough Spaw, a few Years fince. 

If thefe Hints fhould be any Amufemcnt to you, 
or be the Means of fetting any more able Pcri'on 
upon further Inquiries, and giving a better Account 
of them, I have all that is intended by 

Jan. is. 1746. Tour humble Servant, 

Cha. Mafon. 


VII. Part of a Letter from Mr. John Brown¬ 
ing, of Briftol, to Mr. Henry Baker, 
F.R.S. dated Dec. ir. 1746. concerning 
the EffeSi tf/ 1 Electricity on Vegetables. 

Read Jan. zz. T T Aving an Operator at Briftol with a 
174 7 ’ I I S 00c l electrifying Machine, I was 
deftrous to eledrife a Tree, and therefore fent him 
the following for that Ptirpofe 5 viz. Lauruftinus , 
Leucoium majus ftore pleno ferruginco, and Stoschas 
citrina Cretica. Thefe were not chofen with any 
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Defign 5 their being the lead Plants I had, was the 
only Rcafon. 

I promifed myfclf the Plcafurc of feeing their 
Leaves crc&cd when clc&rifcd, hut was difappoiuted 
(whether its being the dormant Scafon of the Year 
for all Plants might not be fomc Hindrance, I can¬ 
not determine); neither did the Leaves flag on their 
being touched. However, I was agreeably recom- 
penfed, by a Stream of fine purple blue coloured 
Light, much rcfembling an Amcthyfl, that ifUied 
from the Extremity of each Leaf upwards, ot an 
Inch in Length, when the Finger, or any other 
Non-ele&ric, approached near it. This Colour I at¬ 
tribute to the watry Particles in the Earth, hating 
often obferved the very fame Colour ifiuing from 
the long Leg of a Syphon. On putting my Finger 
on the Gun-barrel to flop the Elc&ricity, the Leaves 
of each Tree had a trembling Motion, which re¬ 
mained for fome little Time, and immediately ecafed 
on withdrawing my Finger from the Barrel, and ad¬ 
mitting the Eleftricity. This conftantly happened, 
as I put my Finger on or off the Barrel. 

The Stachas Plant has a very long hoary Leaf, 
and bears its Bloffom on a very fmall, {lender, and 
almoft naked Stem, rifing near a Foot above the 
Body of the Plant. This Stem had a Motion, given 
it, when any Non-dearie was brought within about 
two Inches of its Summit, much like the Vibration 
of the “Pendulum of a Clock; which vibrating Mo¬ 
tion was parallel with the Breech of the Gun, quite 
contrary to the fame kind of Motion I had before 
obferved in a Needle, hanging perpendicularly by a 
Thread at the End of the Gun; the Needle always 

vibrating 
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vibrating in the Diredion of the Guni The Motion 
of the Plant and Needle always continued as long 
as the glals Globe was excited. 

I was alfo defirous to be fatisfied, whether Elec¬ 
tricity could be propagated without mutual Contad, 
by fufpending another Gun in Silk Cords, about 
two Inches from Contad, and the Ekdricity was 
near as ftrong in the fecond Gun as in the firft. Ac 
the Difiance of between 3 and 4 Inches it was 
much abated, and fo ic gradually diminifhed, as 
the Diftance increafed to near 6 Inches, where i$ 
would fcarce attrad a Thread of Trial. 

I prevailed on a Man to be let Blood, and thca 
placed him on a Cake of Pitch, but could not be 
fenfible of any Increafe of Velocity in his Blood, by 
being cleflr'zed, as has been afieited. 

I had almoft forgot to mention, that the Strokes 
I received from the eledrified Garden-Pots were more 
violent and painful to my Fingers than from any 
other Body I ever experienced. 

Mr. Baker 7 ft nee his receiving the above Account, 
has had an Opportunity of eledrifying a Myrtle- 
tree, of between J or 3 Feet in Height, growing 
tn a Pot, at the Seat of the Dukp of Montague 
at c Ditton \ in Prefence of His Grace, of the ‘Preji- 
dent of this Royal Society , and feveral other cu¬ 
rious Gentlemen $ who found, that whenever the 
Hand, or other non-eledric Body, was brought 
near the Leaves, .Streams of fine purple Lire iflued 
therefrom, together with a confiderably cold Ai** 
and that the Leaves would be attraded a} fopse 
pittance, and move vigoroufly towards a non- 
elcdric Body. 

VIII. 


Ccc 



[ 37 ® ] 


VIII. Mercurius fub Sole vifus in Specula 
aftronomica Academic Giefenfis, Anno 
174.3. die 5 Nov. a Chriftiano Ludovico 
Gerften y Math. Prof, ct R. S. Land. Sod. 


frad Jan. 22, ▼ n obfcrvatione hujus tranfitus tribus 
j 7 + 6 7 - potilfimum machinis ufu& fum, quarum 

brevcm delcriptioncm ut prsemittam, inftituti ratio 
ante omnia poftulabit. 

Prima atque prascipua crat tubus aftronomicus io 
pedum bona: not#, cui aptavi micromctrum exqui- 
liti operis Londmi comparatum. Prcccipua llru<fl ut pe 
in eo confiftunt. In centra tubi loco convcnicnti ad 
angulos reftos fefe dccuffant duo fila immobilia, ct 
aliarurfus duo, firu ad unum mobilium parallclo per 
motum unius cylindri chaJybci dupliei cochlea (qua- 
rurn una ad dextram, altera ad lxvam vergit) aequalibus 
helicibus firiati, continue ct tcqualitcr pro diverib 
cothlese motu aut verfus centrum progrediuntur, aut 
ipfum poft fe relinquunt, addita madiinula pcculiari 
duobus indicibus inftrudfo, quorum unus numcrura 
revolutionum inregrarum coehka:, alter numerum 
divifionum unius rcvolutionis mondrat. Hocomnc' 
rurfus per rotam dentatam et cochlcam aliam perpe- 
tuam, ubi opus eft lento, ct exafto motu circumagi, 
atque ad quofvis angulos et circulos cccli aptari po« 
teft. Hoc micromctrum ca Caflimanamethodo, qua} 
ufiratior eft ad tranfitum obiervanduni, applieavi. 
Radcbat nempc Mercurius filum immobile ad aiqua* 
torem parallelum, dum ex molniibus ununj folis mar¬ 
gined inferiorem attingeb^r. Machina: parallactic® ap« 

parattt 
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paratu facile carui f nam addudo femel Mercurio ad 
centrum tubi, rotaj dentaise atque cochleae perpetus 
artificio, brevi mora filum immobile in eum fitum 
redigebatur, ut Mtrcurius fuper iftud inccderct. 

Secundum infirumentum crat horologium ofciila- 
torium aftronomicum, Londini ah egregio hoc in ge* 
nere artifice Jeh. Ellicott , R. S. Sod. confcdum; de 
cujus exado latis, et ad medium rnotum folis accom- 
modato motu, complurium annorum obfervationes 
nullum mihi dubirandi locum rclinquunt. Ope 
hujus automati appulfuum momenta tarn Mcrcurii 
quam limborum folis ad filum horarium adnoravi. 

Tertia machinaad tempusverum meridiei invenien¬ 
dum inferviebat. Ob defedum quadrantis afyrono- 
mici earn ad ufus meos inveni atque effeci, prolixio- 
rem deferiptionem alia fortaflis occaftone datums* 
Quae vero praecipua funt, hue redeunt: ut ejus ope 
momenta temporis complurium duarum aequalium 
altitudinum folis ante et poll meridiem ad a, 4,fum- 
mum 6 minutorum fecundorum certitudinem (pro 
ratione nimirum obliquitatis arcus, quern fol tranf- 
currit motu diurno ad lineam horizontalem) deter¬ 
minate atque exinde meridiei verum tempus ad i, 2, 
fummum 4 fee. certitudinem indagare poffum. Et 
hac quidem ipfa quinta die Nov. per duas bonas 
cum hoc inftrumento confedas obfervationes, quibus 
fequenti fexto hujus menfis die, alias tres addere con- 
tigir, horologii tempus ita correxi, ut citra 4 vel 
maxime 5 minutorum fecundorum errorem, rede 
iftud fadum fuiffe exiftimem. Prsmiflis hifee, ad 
phenomena me convcrto. 

Paulo poft horam matutinam 8, nubes quibus to- 
tum coelum foede obdudum erat, prater expedationem 

Ccc 2 dehifeere 
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dehifccre cceperunt, atque brcvHntemllo per hiaturn 
fatis magnum fol apparebat puriflimo lumine fulgens. 
Tubo ftatim applicato cum nihil adhuc de Mercurio, 
nullaque prorfus macula in co confpicicbarur, id cgi, 
ut diametrum cjus horizontalem repetitis compluri- 
bus obfervationibus capeffercm, quod ctfi ob tnotus 
rapiditatem non ita facile fuerit fadu, cxiftimavi ta- 
men non male tandem deprehenfam fuifle iemidia- 
metrum ejus micromctri rev. 21. et Vcrticalem 
femidiametrum poftca ad_ hor. xi. min. 20. circirer 
reperi exade 21. rev. |f.’ Quantum hi numeri in 
partibus circuli maximi efficiant, iftud infra indica* 
bitur. 

Capfafcmidiametro folishorizontali, denfiflimx rur- 
fus nubes eum pccultabant5 fed hot* 9. min. 6 , fee. 2$. 
fubito Mercurium in ejus difeo confpexi, jam totum, ft 
rede memini, ingreffum inmarginc tamen adhuc hx- 
rentem. Forte nomcnclator, qui horologii ofcillatorii 
numeros viva voce mihi indicaret, aberat: quaproprer 
ftatim ab hoc fpedaculo ad horologium temporis, 
hotitiam ut capcrem, cvolavi, in reditu reliqua obfer- 
vaturus. Nam ultra 5 paflus nondiftabat, iedco fim, 
ut a tubo ad indices non pateret profpedus 5 aft 
feripris in fehedam numeris tedum nubibus folcm 
reverfus inveni: indc fadum ut non audeara affirmarc, 
quod exade tunc temporis in contadu marginis ib- 
Jaris conftitutus fuerit. 

Quxnunc fequuntur obfervationcs, nubium intcr- 
valla conccflerc. Favcbat tamcn aiiris tranquillus 
flatus, favebat et abfentia multorum fpedatorum, 
Corpufculum Mcrcurii rotundc nigrum marginc dc- 
termlnata dbfquenUis atmofpbcrx veftigiis apparebat, 
Jed tantas cxilicatis, ut quantum nudo oculotHm ju- 

dicio 
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dido conje&arelicuit, nonmttltum ultra duplum craf* 
fttici fill immobilis in micrometro aflurgerct, quod 
ex pilo capitis humani conftabat. Circa hor. i. poft 
mer. min. io. ufque ad egreffum fat magno inter- 
vallo nubes patebant; fed purior aer atque iongior folis 
mora in eo, circa parietem obfervatorii, in directum 
tunc ferine foli obverfum calorem effecit: inde trepi- 
datio atque undulatio limbi admodum importuna 
quam nullis remediis amovere potui. 

Prima fequentis tabulae columna exhibet tempus 
horologii. Secu nda tempus verum corre&um. T er tia, 
intervalla temporum, ab appulfu limborum folis ad 
appulfum Mercurii ad filum horarium, redu&a atque 
converfa in minuta fecunda circuli maximi, pro de- 
clinatione folis i $ gr. 39 min. 18 fee. Quarta, ob- 
fervationes. Quinta, diftantias Mercurii a limbo in- 
feriori folis, in partibus niicromerri. Sexta denique, 
micrometri partes ad fcrupula fecunda circuli maximi 
redudtas. Balls redu&ionis ell: 23 revolutiones In¬ 
tegra dant 17' 3 3Quam ex folis et fixarum 
nonnullarum tranfitu talem inveni. 


Temp^ 
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,Temp. hor. Tcmp.vcrum 
ante mend, cone&um* 


Dift. l 

MeiCi Obfcrvationc. 

iuA.R* 


Rev, Dift. 
rmir. ^ i n 
Dcci* 


09 6 2.5 


944 7 

0 0 55 

9 49 ? 

0 0 55 

9 S* 3° 
0 57 33 


|I0 2 43 
o 3 3? 

Ixo 44 35 
0 45 44 

fio 48 14 
o 49 25 

10 53 26 
0 54 39 

11 33 52 
0 35 20 

•it 40 54 
0 42 25 

u 43 52 

0 44 35 
0 40 7 


a 5 55 w *• 

$ tor. ingreff. vidi aut certe | 
quoad nuximam paitem. 

2. 

9 43 37 1 /• 1 ^ adhorarium limb, folis fc- 
o 44 25 J "94 quens ad horar. 

' 1 3 - 

9 48 35 $ ad horarium limb, folis 

0 49 25 7 2a feq. ad horar. 

4. 

9 f6 0 2 ad horarium limb, fulis 

0 0 53 7^6 ieq. ad horarium per nubc- 

culam cenuem obf. 


“0 ] ’1} ™ 

^ 4 ! » 5 


5- I 

$ ad horarium limb, folis 
ieq. ad horar. 

6 . 

V ad horar. limb, folis feq. 
ad horar. 


10 47 44 j $ ad horar. limb, folis feq. 
0 48 55 J l02 ° ad horar. 


10 52 55 7 5 ad horar. limb, folis feq. 

0 54 9 J I0 ^4 * )orar ’ 

11 33 22? [ y ad horar. limb, folis feq 

0 50 5 12721 ad horar. 

| \ 10. 1 

n 40 24' § ad horar. limb, folis feq. 

o 41 55 f 1310 ad horar. 

1 n * 1 

n 43 22? ^ Limb, folis prxccd. ad hor.j 
o 44 5 5 " 5 ad horarium. 

0 45 37 I 1329 Limb, fulis feq. ad horar. 
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Tempus ho¬ 
rologia 

Temp.verum 
coi redam, 

Dift. 
Merc. 
nA .R. 

Obfemtiones. 


1. 

$ ,r 

J cK 

A. M. 
h ' " 
n 57 42 

0 5S 20 

0 59 57 

P. M. 

■12 3 27 

0 4 3 

0 5 4a 

12 4 <5 5 6 

0 47 1 6 

0 49 11 

1 1 <5 56 

0 17 8 

1 l 9 27 

0 0 35 

0 21 41 

1 3<S 15 

0 0 20 

0 38 19 

P. M. 

h ' " 

11 57 12 ] 

0 57 50 • 

0 59 27 

12 2 57 

0 3 33 ■ 

0 5 12 

12 46 2(5 ; 

0 46 46 Jj 
0 48 41 j 

i 1(5 28 

0 0 38 

1 18 57 

0 19 5 

0 21 11 

1 35 45 

0 35 50 

0 37 49 

549 

1401 

1 520 

: 1430 

1 289 

1661 

: H 4 

: 

12. 

Limb. folis ptseced. ad hor. 
§ ad horariura. 

Limb, folis feq. ad hor. 
x 3 - 

Limb, folis priced, ad horar 
§ ad horar. 

Limb, folis feq. ad horar, 

14. 

Limb, folis priced, ad horar 
£ ad horar. 

Limb, folis feq. ad horar. 
if 

Limb, folis pnmd. ad horar 
§ ad hoi at. 

Limbus folis trepidare ccepit 
16. 

Limb, folis prseced. ad horar 
$ ad horar. 

Limb, folis feq. adhoiar. 

Marginem int. tangere vide 
>atur, cerce tetigic aut patihfp 
uperavit 3 per.itu; in limbo 
.vanuit ingens unduia r io ac 
repiHario limbi 

12*1 

* 7 *} 

h 

580 

; 5 oo 

715 

788 

793 

I 19 262 
0 0 35 

0 21 414 

1 18 564 

0 19 5 

0 21 112 

122 

1828 

Obf. 16. t 

Ob trepidilationtm limbi fo- 
laiias ad analog, reliquorum 
fic corrigendam duco. 

Limb, fo’is praec, ad horar. 
$ ad horar. 

Limb, folis feq. ad her. 

i 7 f! 

793 


Nunc 
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- Nunc ad corollariaprogredior ex his obfemtioni- 
bus derivanda. Ante omnia diameter t'olis derermi- 
rnnda: ut id rite fiat, opus, eft ut habeamus declinatip- 
nem, nccnon altitudinem ejus eo tempore quo dia¬ 
meter verticals menfurata fuit. Dcclinatio folis fa¬ 
cile cx longitudine ejus fupputatur. Longitudincm cx 
tahulis Ludovicianis ad hor. ir. 20' 39" tempo- 
ris veri (medium fcilicet propemodum traniirus) 
pro meridiano 2 s'. 10". temporis a Parijienfi verfus 
orientem diftantis deprehendi #1 12°. 37'. n". 
Huic longitudini refpondet declinatio auftralis 15 0 . 
39 '. 18". Intervallum temporis ab appulfu limbi 
lolis pracedentis ad appulfum fcquentis per obf. ji, 
12, 13, et 14., eft z‘. 15". Quod tempus in arcus 
aequatoris converfum dat 33'. 45Quod ft igitur 
bic arcus pro declinatione inventa fecundum fphaericae 
do&rina; regulas ad partes circuit maximi reducatur, 
prodit folis diameter 32'. 30". 

Porro cx obfervationibus aftronomicis 'Philippi 
Butisbacenjis Haffiae Landgrami latitudo urbis Bu- 
tisbaci ultra 4 horas itineris a Giefa non diftantis 
eft 50°. Quare pro latitudinc Giefenjt accipio 
jo®. 30'. inde alticudo folis tunc temporis quo dia¬ 
meter ejus verticalis menfurata fuit, eft prater-prop¬ 
ter inter 23 et 24 gradum. Scrnidiamer folis in parti- 
bus micromctri erat arrev. et quod fecundum ta- 
bulam meam= i6*. 13". circuit maximi. Inde dia¬ 
meter verticalis co tempore 32'. 26", Scd proprep 
refradioncm ea jufto minor appareri debuir, prodit- 
que cx tab. v. Hireana defc&us iftc 4". addito hoc 
habemus rurfus 32'. 30 n . Sin adhibcamus tabulam 
rcfra<ftionum rccentiorem ex hypothdibus Tayllori * 
4nis conftrudtam, quam publicavit celeberrimus 

Halims, 
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Halleius *, atque reliquis prafert ; defe&us ifte non* 
nulla fcrupula tertia tantummodo prodibit minor. 

Horizontalem femidiametrum ut fupra dixi depre- 
hendi in partibus micrometri 21 rev. f|. Duplum 
hujus quantitatis f dat feCundum t'abulam meam 
~$2 f . 31". circ. max. Ergo ha i tres obfervationes fa- 
tis bene inter fe confentiunt, atque diametrum folis 
eonftituunt 12'. 30". 

Pergo nunc ad angulum vifum femitae apparentis 
Mercurii cum ecliptica. Extra controvert aleam 
hoc pofitum exiftimo,quod Angelus fit oporteat, ifque 
divinis machinis inftru&us, qui complures ejufmodi 
obfervationes ,ita perficeret, ut omnia Mercurii loca 
per eafdcm determinata exafte in unam eandetnque 
lineam coincidant. Nam ut taceam refradtiones at¬ 
que parallaxes, quas methodus adhibita non exclude, 
error femiferupuli fecundi temporis, 7 propemodutn 
minuta fecundi in diftantia- Mercurii a limbo folia 
fequenti vel praecedenti effidt. Modum igitur quem 
ob eandem rationem celeberr. Manfredi in tranfitu 
anni 1736 §, necnon alii fe adhibuific teftantur^ 
elegi. Exada nimirum feala fummaque cura omnes 
in typum retoli 5 quo pado deprehendi: quodfi inter 
loca obf.' 15 et 16 corttdte arithmetic^ nredius locus 
quaeratur, deinde.per hunc, necnon per cum quem 


* Phil. Tranf, N°. 368 . Vide The Abridgment by Mr. Reid and 
Gray , Vol. VI. p. 160 . 

+ Nam perrevolutionem unius cylindri duo-fila mobilia fimul aut 
centrum, aj^ropinquabam, aut ab eo difeedebant, ficuti fupra in de- 
feriptione micrometri indjeatur. Ergo numeri machins non afisune- 
Slum, fed retnidtarttetTBnr iridreabant.* * 

Phil. Tranf. N°. 446 , p. 106 , 

* D d d 
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©b£ S determinate re&a ducatur cam quam proximo 
veram femit&m apparentcm in difco folia exhibcrc. 
Hoc principle pofitp numeras adduxi. Diftantia me¬ 
dia inter obC is pt id correct, a limbo folis fequenti 
^ i $ 17 lf cite. max. Diftantia media Mercurii inter 
eafdem obfervationes a limbo inferiori folia 79 o"-§-. 
Diftantia loco obf. 5 a limbo fcquenti eft 794". Di¬ 
ftantia a limbo inferiori 28 8 Ergo differentia intejr 
diftantias a limbo ftq. 1023". Differentia inter di- 
,ftantias a 'limbo inferiori 3= soa^-i. _ Has differentiae 
ergo trianguium rc&angulum conftituunr, quarum 
prior pro baft altera pro catheto habenda. Dufto 
igitur calcnlo angulus ad bafin provenit 26°. 9'. cui 
angulus /emit# cum circulo ad asquatorem parallelo 
.ae^ualjs. Epdem Wdo argute® fojgutow iocorum 
?b obf. 7f* incipiendo cum loco obfervationis 5. qaw- 
fivi, et profiluere fequentes. 


O / 

£xob£ 5 et 7 anguluseft ad n 
5 et 3 
5 et 9 

5 et 10 
5 ct 11 
5 et 12 
5 ct 13 
5 et 14 
5 ct Ijf 

Medium ad u 

4 

qttare ctitti angulus ad bafin fit ad 0 . j>'. 

hoc veto ad®. 11'. mtduwi &. 2d 0 . io'. sfto m- 

gulo 


ad 33 
2d s 
2d Si 
2d 21 
2f 4* 
26 7 
2d 13 
ad 17 
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gulo vifo femitas cum circulo parallelo accipio. Erit 
ergo ang. ktmtx apparentis cum horario 116?'. io'. 
Sed ad locum folis 12°. 37 r > ^ refpondet per. tab. 
Hire mam ang. ecliptic® cum meridiano 10?°. 43 *. 
Ergo ang. fcmit® apparentis Mercurii cum ecliptica 
26 '. 

Pro diftantia centrorum minima degi duas obfer- 
variones, inter quas mediam viam tetiere femitam 
typus indtcabar, nec tamen multum ab ipfa femira 
diftabanr, feptimam nempe et decimam. A diftantiis 
Mercurii a limbo inferiori fubduxi 8", tribuendo 
5i // pro femidiatnetro Mercurii*, reliquum vero di- 
rhidio' era flit iei fili paraileli. Nam- ex eonftrufiioiie 
micromctri, in inrrodta£H©ne expedite, claret, <Sftan- 
tias a centro tubi, non vero a margine fili, aljintoendas 
effe: deinde ex diftantia Mercurii a limbo fequentc 
in obf. 7. fomidiametro folis, angulo invento femit® 
com circulo parallelo, per triangulbrum analyfin, in- 
veni lemit® five centrorum folis et Mercurii diftan- 
tlam minimam 9'. 2". el obferv. to; veto fimili 
calculo eadem diftantia prodit 9'. 7 // . medium ergo, 
9'. 4 // i. aflumo pro vera diftantia femit® a centro- 
folis. His prsmiffis trigonometrico calculo deduxi 
fequentia. 

/ ri 

S'emir® vif® lefigitudo in difto folis, —*** 26 57 

Latit, vife Mercurii in conjun£tionc, * 9 io- 

ILatit, Mercurii'in ingreffu ■*‘- r <**** * ■• ft 

’ fiatir. 

■ TKHi «4 Iinriiag 

m 

* Diat^etrum Mercurii war rflioronietrum ad tubum Hug$n\anum 
iao pedum appMtiitft, dtteftriitotvit celebferT. Bradlk, arfril 
#>" if.^f&rmsTrenf. ^.- 386 *, f. * • 

' P d d 2 
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t P 

Latit. Mercurii in egrcffu, — —— 6 59 

Different, inter latit. in egreffu ct ingrcffii 358 
Portio remit jb inter 6 et medium tranfitus, 1 zo 

Quaj reftant, tempus nempe conjun&ionis, pofitio 
nodi, atque inclinatio orbit®, ex his quidem immediate 
non eruuntur j nam requiritur adhuc exa&a determina* 
tio morse centri Mercurii in difeo folis, quam exmeis 
obfervationibus tuto determinare ncqueo. Compa- 
ratis tamen intervallis temporum cqm diftantiis com- 
plurium locorum in femita, inveni fatis confenticntcm 
motum horarium 5'. $6 n . adeoque omnem centri 
Mercurii in difeo moram quamproxime acccdcrc ad 
horas 4. min. 33* Cumquc 1 vcl 2mmutorum tem* 
poris ( hac.iQ ijeerjor m oodoimo in orbit® 

inclinations efficiat differentiam, breviter ea fubjun- 
gere liber, quasnam cx hoc hypothetico calculo pro* 
veneie. 

Ponamus igitur, quoniam trepidatio limbi vero- 
ftnili ratione, contaftum Mercurii ad interiorem 
marginem, adeoque et egreffum anticipavit. 

«» 1 1/ 

Tempus verum egreffus centri 3 in difeo 

folis Gtefie, .- *——— —- 1 37 o 

Dimtdiam moram in difeo *—. z x6 30 

^rit medium tranfitus t Nov. 4, 23 20 jq 

Ex morn heuario, ct portione femit® 
inter cc medium tranfitus ent tem* 
pus per iftam portioncm . o 13 a* 

Ergo temp, ver, conjund. Giefit, Nov. 4. z 3 7 z 
Ponamus port© differcntiam meridia- 
pomrn inter jparijinum, 

fccuudii . . mm 0 

Eri$ 
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Erit tetnpus verum conjunftionis in ob- 

fervat. Parijtn. - — 4 22 42 a 

'^Equatio temp oris ex tab* Ludov. Tub. o 20 24. 
Erit temp. med. con]unft. in obf. Tarif. 2221 38 


Ad -hoc tempos locus folis ex tab. 

Ludovic. ——. . — ^ 

Porro ex differentia inter latit. in in- 
grefiii, et latit, in egreffu, necnon latit, 
in rf atque mora centri in difco, fc. h. 4. 
m. 33. refultat tempos quod g abfol* 

vita rf ad & — - 

Ex tabulis Ludovicianis , a quibus Ca¬ 
rolina hoc in paffu vix differunt, hoc. 
temporis fpatio Mercurius heliocentrice 

in ecliptica progreditur -- — 

Ergo locus nodi his hypathefibus y 
Quodfi mora centri Mercurii fuppo- 

natur 4h. 32'. erit tunc & - b 

Si vero mora centri 1 ? fupponatur 

4-h. 34'. erit & - % - b 

Quodfi ponamus diftantiam Mercurii 
a terra efie ad diftantiam V a © ut 676 
ad 313. ftcuri earn celeberr. Halleius 
dc 6 nit(vid. 'Phil Tranf. N®. 3S6, five 
The Abridgment , by Mr. Reid and 
Gray, Vol. VI. p. 241.) erit inclinatio 

y in conjunflione - — 

Ex hoc arcu atque diflanria $ in eclip- < _ 
tica a a conEquitur tandem inclinatio 
orbit®, tt quidem, in primo cafu, ubi 
mora ^mtri iupponitur 4 h. 33' — 


O 1 - II 

12 37 O 


* f tt 

10 31 25 

o / It 

2 39 13 
15 16 13 

IS 15 38 

IS 47 


o ip 47 


0 7 j 
Quodfi 
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Quodfi mora centri 5? in difco fuppo- 6 ' n 

nitur 4h. 32'. eric inclinatio orbit® 0 7 <S> 

Si vero eadcm mora effet 4h, 14 .'. 
tuiic inclinatio orbit# «***. •—** 07# 


IX, Obfervations upon fo much of Monjmr le 
Monnier the younger s Memoir , lately pre- 
fented to the Royal Society, as relates to 
the communicating the Electric Virtue to 
Nou-ele&rics; by Wm, Watfon, F. R. 8 


2 9’TPHE World is much obliged to Mouf. 
74 7 ‘ JL be Monnier for the many Difcovc* 
lies he has made o£ the Fowot of Ele&rteitx uhpugh 
the Keaton of my troubling you with this Paper at 
this time, is my differing with that Gentleman in 
the Conclufions which he deduces from feveral of 
the Experiments contain’d in his Memoir lately pre¬ 
sented to the Royal Academy of Sciences at Fans, 
his own Extrad of which was lately communicated 
to the Royal Society. * 

One of the Queftions propofed to be examined is, 
" In what manner the dearie Virtue is to be com- 
“ municated. to fuch Bodies as yet have it not, and 
“ “ e «°* KquMng It by W 

“ fa&m only!" Monlic'ut le Monnier obferns 
hereupon, “ That no other Manner is known, by 

« fS? t f le clc< ^ ri f ^ irtue mi y communicated, 
bcMes the near Approach of a Body afluaUy pof. 
“ frfsd of the fame: That the Rule laid down by 

" Monitor 


? §(t Ttftfe Tmfetiicns, No, ^.Si, j>, 201, 


« Monfieur da Fay, That Bodies never receive 
« Elefiricity by Communication, unlefs they are 
“ (upported by Bodies eledtrk in their own Mature, 
“ does not always take place 5 and that it is liable 
« jo great Exceptions lor, fiift> in the Leyden 
“ Experiment, the Phial filled with Water is ftrongly 
« electrified by Communication, even when carried 
« in the Hand, which is not a Body eleCtric by 
u Nature” 

To this I anfwer, that Monfieur du Fays Rule is 

confirmed by all the Experiments yet made public, 
and even by that of Leyden quoted by our Author, 
or what is ufiially called that of Profefior Mufchen- 
broeck , For, in this Experiment, is not the non- 
ekftric Water contained in and fupported by the glais 
Phial, which is eleCtric in its own Nature} Its being 
carried in the Hand is no more than its being placed 
on any other non- dearie Body, and therefore is no 
Proof againft the general Pofition. It is well known, 
that if the Phial is made non-dearie by wetting its 
Outfide, fo as not to leave fome Inches perfectly 
dry, between its Mouth and that Part which is wet¬ 
ted, the Water and Phial part with the Electricity 
as faft as they receive it, unlefe it is flopped by an¬ 
other Electric per Je- But of this I treated at large, 
in a Paper I lately did myfelf the Honour to com¬ 


municate- . „ „ x, _ 

Secondly, our Author mentions, That all si - 
« dies, which are elearified by means of a Phial of 
“ Water fitted to a Wire, and which has already 
« received a great deal of Virtue by Commumca- 
“ tiooji dl Bodies, he fays, placed in any curve 
“ Line, die exterior Wire and that Fait 
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« of the Bottle, which is below the Surface of the 
« Water, acquire Elcftricity withour being placed' 
« upon Refin, Silk, Glafs, or the like: That thus 
“ a violent Concuflion may be given to aoo Men 
u all at once } who holding each other by the 
u Hahd fo form the Curve juft mention'd, when 
te the firft holds the Bottle, and the laft touches the 
“ Wire with the End of his Finger 5 and this equally, 
“ whether they arc all mounted upon Cakes of Re- 
“ fin, or (land upon the Floor: That the Electricity 
i{ has in this manner been carried through a Wire 
u of the length of 2000 Toifes, or near 2IEnglish 
u Miles 5 Part of which Wire dragged upon wet 
M Grafs, went over Hedges, Palifado’s, and over 
** Land newly ploughed up/* 

The Experiments in the fecond Argument do no* 
ways invalidate Monfieur du Fay’s Rule; for the 
Succe/s of them depends upon keeping whatever 
forms the curve Line mention’d by our Author, 
whether it confifts of Men or Wire, in a non¬ 
electric State: And if whatever forms this" curve 
Line acquires any Degree of Electricity more than 
its original Quantity, which it is well known may 
be done, by being placed upon origina.ly ElcCtrics, 
the EffeCk of the Shock is proportionally kflened. 
Thus it a Man; ftanding upon EieCtrics per fe t ap¬ 
plies his Hand to the Phial of Warcr, fufpcndtd by 
a Wire to the electrified Gun-barrel as ufual, this 
Perfon will acquire Electricity, which will be fuf- 
ficicmly perceptible in him, by his attracting light 
Subftattcts held near his Body, or by his firing in¬ 
flammable ones, ttflen properly prefented to-him j 
if; l&y, a Perfon' thus electrified, by applying one 
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of his Hands to the Phial, touches the electrified 
< 3 un-barrel with a Finger of his other, let the Phial 
be ever fo firongiy electrified, he feels but a flight 
Stroke •> and this Stroke is greater or lefs, in pro¬ 
portion to the Difference of the Accumulation of 
Electricity in the Body of the Man, and that'of the 
Water in the Phial. Thus we know from Experi¬ 
ment, that though a confiderable Quantity of the 
Electricity, in impregnating the Phial of Water 
therewith, pervades the Glafs, yet the Lofs thereof 
this Way is not equal to what comes in by the 
> Wire: Therefore we will, for the fake of a more 
eafy Method of Explanation, fuppofe, that the Phial* 
when electrified in the moft perfect manner, con¬ 
tains a Quantity of Electricity equal to io; that the 
Man’s Body, by Handing upon Wax, and touching 
the Phial with one of his Hands during its Electri¬ 
fication, contains a Quantity equal to 7: Upon his 
touching the Gun barrel with a Finger of his other 
Hand, he will receive a fmall Stroke only equal to 
3, the Difference of the Electricity of the Water 
and that of his Body; And if he touches the Gun- 
barrel again, without removing his Foot from the 
originally Elecrric, the Stroke will be fcarcely per¬ 
ceptible, on account of his Body being nearly of 
the fame Degree of Electricity with the Water in 
the Phial. So that here we fee that the Violence 
of the Shock, to be felt by whatever forms the 
curve Line, depends upon its being, in the moft per¬ 
fect manner, free from any Degree of Electricity more 
than the original Quantity; which is contrary tp the 
Opinion of our. Author. 

1 , < E e e 


Thirdly, 
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“thirdly, Monfieur Monnier tells ns, il “that the 
« Water of the Bafon ot the ThmlUtas , whole 
« Snitace is about an'Acre, has been elednfied in 


« the following manner: 

“ There, .was ftrctched round half .the Circumfc- 
# fence of jtbc Balon an won Chain, which was in* 
« tirely fout of the 1 Water j the two Extremities of 
** this Chain anlwer’d to thole of one of the Dia- 
«*metcrs of the Odagon: An Obfcrvcr, placed at 
one of theft; Extremities, held the Chain with his 
« left Hand, and dipped his right at the fame time 
f\ into the Watet of the Bafon j whilft another Ob* 
« fefver, ar the oppofite Side of the Baton, held the 
« other End ol the Chain in his right Hand, and a 


*vm 



$ *}p then caufcd 

o* touch' atv lwn tt & 1 Qd, 


Y* *** * nmi W WfflfeU *U* 

w fixed uprignt in a Piece of Cork that noattd 
t( near the Edge of the Bafon. At that Inftant 
'• both Obfuvcrs felt a violent Shock in both 


“ their Arms. Tne lame Fad was again confirmed 
ic by EKpciwnejtyi made upon, two Bafons at the 
** fitme-atroe* that it might appear cfiftindtly, that the 
t( clc&rical Effluvia did really pafs along the Supcr- 
i( licics of the Water/’ 


The Water of the Bafon in this Experiment was 
no more ch&vM than whfob, 4 »m*d 

along the Ground, &c> was In the former. When 
I was firft informed, without being acquainted how f 
■that an Acre of Water had been eledrificd, I was 


•tftaped, and told the Gentleman who acquainted 
me therewith, that if my Idea of Ekdricity was in 
the leaft true, fetch an EfFcd could not be produced, 
Without eledrifying the whole terraqueous Globe 

from 
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from-a larger Mafs of Matter. And indeed, when 
I heard Monfieur le Mounter’s Paper read, I eafily faw 
the Deception: So that, inftead of electrifying the 
whole Quantity of Water contain’d in the Bafon, 
the Electricity pafied only through fo much of it as 
formed a Line between the iron Rod fattened 'in the 
floating Cork, and the Hand of th^t Obferver which 
was dipped in the Water. 

’ Thefe Experiments ftill more and more eftabliffy. 
the Account I lately laid before you of the Electri¬ 
city’s always describing the Ihorteft Circuit between 
the electrified Water and the Gun-barrel5 or (which 
is the fame thing) tfle Wire of t,h'e ekeijified Pitfall 
And this Operation refpects neither fluids or Solids, 
as fuch, but only as they are non-electric Matter. 
Thus this Circuit, in the preceding Experiment be* 
twpen the Phial and the Wire, confiffed’of the two 
Obfervers, the iron Chain, the Line of Wgjter, and 
the iron Rod in the floating Cork- • 

Fourthly, Monfieur le Mounter intentions, <( Thaf: 
“ it has been confirmed, by repeated Companions, 
‘‘ that a Bar of Iron, placed in the aboVe-mention’d 
** Curve, does not at all acquire more Electricity 
“ when it is fufpended in fijfcea, tuies, than when 
“ it is held in the bare Hand: Whence it appears to 
« him, that, in this Cafe, the contiguous non- 
u electric *Bodics do, neither partake of, nor abforh 
f ( in any way, the Electricity which has bpen.yojca* 
** municated." , , * * 

The curve Line before-ojeftfion’d, Jet M cohfift 01 
whateye* Kqn-electrics Jt wjll, un^ef? the Whole 
thereof hf fupgorted, the communicated 

Elecfsici^.^*^ pp accumulated^ $Q that W- 
{ Ece 1 pending 
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pending one Part thereof in filk Lines cannot be 
fuppofed to pioduce any Effect. 

This Gentleman fuitkrobluves," That the Phial of 
“'Water fitted to itsWirc docs not receive the leaftDe- 
M gree of Electricity, if its Wire, fnfpcnded by a liifc 
11 Line, is applied to the G>obc in Motion, or ll that 
** Phial is placed upon a dry glafs Stand." This Mon- 
Ctoile Monnier takes to be directly contrary to Mon- 
lieur du Fa/s Kale ; efpecially as the Phial cannot 
be replete with Electricity, unlefs, while it is ex¬ 
citing, tome non-electric Body touches the Phial 
below the Water. 

That the Phial of Water receives no Degree of 
Electricity in this Cafe is not fhictly true ■ It icc^ivcs 

f t much f *ny other Ma& of Matter of the fame 
blfc tmm, under the fame Circumftances. For'wc 
find, that we cannot highly electrify the Water, un¬ 
lefs the Electricity from the Globe be directed through 
the Water and Phial to the Non-electric m Con¬ 
tact j in which Paffage a great Quantity thereof is 
accumulated; fn n*y**f *Co frft 
as it is fufnifhed by the Wire 5 and therefore we find, 
that when the Water will contain no more, the Sur¬ 
charge runs off by the Wire: So that this Exped¬ 
ient, no moic than thofe which precede, contn. 
m Mote** fa/, Opinion j the 1 tunnels of 
the Glafs permitting it, not wholly, but partially 
to flop the Electricity. This Matter is upliiuui 
further under Experiment the fuff 

Mdtffer from this ingenious Author with Eeluc* 

1 * rcatI X ho, l ouf not only 
for upon the Siabjedfe Of Electricity, 

V, 4^ ^ W4 Improvement I reeded 
* in 
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in my reading his learned and curious Obfervations 
in Natural Hiftory, made in the Southern Parrs of 
France , where he accompanied Monfteur Cajfini de 
Thury in meafuring a Degree of the Meridian. 
Thefe Obfervations are publifhed with Monfieuc 
CaJJinh Book: But as the reverfe of fcveral of the 
Opinions deliver'd in his Memoir is experimentally 
found to be true, and as the Difcovery of Truth, and 
carefully fepar'ating it from Deception, ftiould be the 
only Aim of our Philofophizing, I take the Liberty 
of laying before you my Opinion thereon. 


X. AbftraB of a Letter from Mr. William 
Arderon, F. R. S. to Mr. Henry Baker, 
F.R.S. concerning ^2 perpendicular Afcent 
of Eds. 

* 

Norwich^, July 9. 1746. 

SIR) 

Reantm. 29.TTTHEN I read, fome Years ago, what 
*746-7. Yy D r> ^i ot i n his Hiftory of Stafford¬ 
shire relates concerning the Pafiage of Eels acrofs 
Meadows, in the Night-time, from Pond to Pond, 

I could hardly forbear thinking, that the Gentleman 
there mention'd muft by fome means or other have 
been deceived; but what I have lately feen with 
my own Eyes gives me great Reafoa to believe his 
Account to be ftrictly true. 

On the 1 ath Day of laft June, whilft I was view¬ 
ing the Mood-Gates belonging to the Water-works 
in this Ckjnof Norwich, l beheld a great Number 

of 
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of Eels Aiding up them and the Pofts adjacent, not* 
withflanding they all flood perpendicular to the 
Horizon, and 5 or 6 Feet above the Surface of the 
Pool below the Water*works. They afeended thefe 
Pofts and Gates, until they came into the Dam above: 
And what makes the Matter appear ftill more 
ftrange, they Aid up with the utmoft Facility and 
Jleadmefss though many of the Boards and Pofts 
were quite dry, and as fmooth as a common Plane 
had left them. 


I obferved, that at fitft they thrnft their Heads, and 
about half their Bodies, out of the Water, and held 
them up againft the Wood-work for fome time: I 
imagine, until they found the glutinous Matter, 

SSBSWJBWSRe 

Air, to Main their Weight: Then would they be¬ 
gin to afeend directly upwards, with as much Eafc, 
feemingly, as if they had been Aiding along the level 
Ground 5 and thus they continue^ to do, until they 
fhey had got into the Dam above. * ‘ 
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XI. A Dijferfation on thofe fojfil figures 
Stones called Belemnites; communicated ill 
a Letter from Mr. Emanuel Mendez da 
Cofta to Martin Folkes, Efq\ Pr. R. S. 

SIR , 

bead Jan. 3 <). r ~Tr m > H E Origin and Nature of the Be- 
1746-7. lemnites having lately been greatly 

controverted, I ha\e taken the Liberty to addrefs to 
you the following Thoughts on that Subjed; and 
beg. Sir, if you think them worthy your Regard, you 
would lay them before the Royal Society , as a due 
Teftimony of the great Rcfped 1 have for that 
Learned and I'luftrious B'idy. 

The Belemnites ts a Poffil of different Magnitudes 
and Colours, ever regular in Shape, which Is either 
eyiindric, conic, or thereunto approaching. Numbers 
Of them have, on one Side only, a Chap or Seam run¬ 
ning their whole Length ,• othei s have it in Parr; and in 
others it is not at all to be obferved : It confifts of a 
talty .Matter, with an Intermixture of Spar or Cryftal, 
difpofed in Stria from or near its Centre to its Cir¬ 
cumference, and is made up of Crufts inelofing each 
other, the innermoft whereof is as regular as the 
Outeimoft. Sometimes, tho* feldom, in comparifon 
to the Numbers of the Belemnites , in the Centre is a 
Cknty ever conic, whatever tfyc external Shap© of 
the Belemnites be. This conic Cavity is at different 
times ijxipty, or elfc filled, either with a fohd Body 
of raisaaral lil«ter, Cryftai, Stpne, Pyrites, &c. of 

with 
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with a regular jointed conic Body, called by Litho* 
logift the Alveolus of the Belemnites which, tho* 
confiantiy regular and jointed, is nevcrthclefs found 
compofed of various mineral or metallic Subilances. 

The Alveolus above-mention’d, tho‘ not fully 
proved fuch, yet feems, by the Alfent of mofl of 
the prefent Naturalifts, to be a Body of marine 
Origin; a Shell the nigheft related to the Nautilus 
Kind i It is concamerated, and even in fomc is disco¬ 
ver'd another great Chara&eriftic of the Nautilus 
Kind, I mean the Gut or Siphunculus. Therefore, 
taking this Body for granted to be of marine Ori¬ 
gin (for what Reafons, or of what Kind, is not my 
prefent intended Subject to prove) it remains to 
difeufs, Whether this Body became accidentally lodged 
in the Belemnitesi or, Whether the Belemnites 
itfelf is alfo of marine Origin, and a Part dependent 
on its Alveolus i 

Various have been the Opinions of Lithologifls 
concerning the Origin of the Belemnites ) fome have 
even affetted them of the Vegetable Kingdom $ others, 
that they are Teeth or Horns of Fifh, Appendages 
of Shells, Bodies caft in Shells of the Tubuli Kind, 
or the very Shells themfelves, Spines of Echini , or 
a kind of ftrdir Nautilus. The three M Opinions 
are what I (hall ftrive to confute, as .they feem fome* 
Whit probable, and are now the rtioft prevailing j 
and prove the Belemnites to be a natural Fulfil or 
£u$is fui generis. I dclire no Rccourfe to the Sub* 
tried by others, but hope, Sir, you will 
the in the Axiom, that all Belemnites 
the - fame Origin, 

That 
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That the Belmnites are not Teeth or fjlorns of 
Tifh, I {hall refer you to the Letter your late learned 
Member Dr, John IVoodjoard wrote on that Subject 
to Mr. Bourguet , of Switzerland , wherein he fully 
proves the Erroneoufnefs of thole Opinions. But a 
further Argument againft their being T e eth, which, 
that learned Naturalift has not touch’d upon, is, that 
no Belemnites have that natural Varnifh or Pohfh, 
which always covers the T eet h °f ah Animals } 
whereas the greateft Part of thofe foflll Bodies, 
which we know to be fuch, as the Bufonita , Qlof- 
fopetra, &c. are found with that lame Varniffy 
or Polifh. As for their owing their Form to 
being moulded in Shells, it will appear contradic¬ 
tory to Reafon, when we confider, i®. Their Con-? 
dilution to be eycr as regular as their Figure; and, 
That their inner Lgyer or Nucleus is as-equally 
regular as the outer Cruft or whole Body i which 
Particular could never have happen’d, had they been 
moulded in Shells ; as is evident, by the Tnrbinit£> 
Conchita , a-nd other Bodies, which owe their Fi¬ 
gures to that Caufe. That the Belemnites are not 
Spines of Echini , let us firft confider, that no Kinds 
hitherto difcovcr’d have been ever found to have 
Spines analogous to thefe Bodies} nor indeed has 
gny marine Shell whatever fuch a Texture. The 
immediate Subterfuge for an Anfwer to this Objec¬ 
tion is, that the Kinds of Shells unknown to Man¬ 
kind are far more in Number- than thofe yet dllco- 
yer’d, I allow it 5 but think that cannot be an Ar¬ 
gument in the prefent Cafe, fince no one fingle 
Spedqs- is yet difcovcr’d with fuch, nor even any 
@ems } whi&b have Spines analogous to the Belem* 

F / f pites % 
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nitei. Nature bears an Analogy through all her 
Works; and though all the Species of any one Ge¬ 
nus is not known to any iMan, yet that Analogy 
nevcrthclcfs capacitates us to judge of thofc undif- 
cover’d by-thofc we know- Thus we find of the 
Echinus Kind, all the Species now known are ever 
found near the Shores; confequently, arc not fulv 
jeft to be eternally hidden from us; as is undoubtedly 
the Cafe of the Cornua Ammonis , and Concha 
anemia. They are no pelagian Shells, as thofe arc; 
Bays and Harbours arc the Places where they arc 
fifti’d; their Stru&urc even evinces the Keafons for it. 
We may therefore with Probability conclude, that 
all the Echinus Kind arc of the fame Nature, and 
have the fame Way of living; that they only inha¬ 
bit, fuch Plate®, and-that none are pelagian Shells} 
confequently might have been difeover’d. 

1 am fcnfible there are feme Species of foffil 
Echini', as, the rnoft common ccno'td or plicated 
Echini, the common Echini gakati , the Echini cly- 
peati, and fomc Kinds of the Echini ovarii, &e. 
which tho* we are certain that they have been ma¬ 
rine Shells, yet thofe particular Species arc not 
known in the Sea: But then (everal other Species 
of that lame Genus are. 7 he Calc of this is quite 
different, ftnee not one Tingle Species of fluch a 
Genas has ever been found. , 

The exccfilvc Bigmfs and Thickncfs of Numbers 
of Bdemuitet detcribed by Authors, viz. of near 
two Feet in Length, and above two Inches in Dia¬ 
meter in the thudeeft Part, others of three Feet long, 
and others «s thiofetead. long as a Min's Arm 5 not to 
thofe«only under a Foot Length, and of 
’ proportionable 
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proportionable Thickneffes, concludes Echini of A 
vaft Bignefs, to have a Number of fuch Spines to 
move. 

The Varieties of the Belemnites , how can they 
quadrate to the Spines of one Genus of Echini only ? 
Solid Belemnites , Belemnites with a fingle Cruft, or 
like a Tube, with a conic Cavity onlyj that empty, 
or otherwife filled with a folid Mafs, or with a te- 

gular jointed Body, as the Alveolus - Belemnites 

of various Magnitudes and Thickneffes, &c. can all 
thefe Varieties be imagined to belong to one Gems 
of Shells, which we fuppofe to exift to maintain a 
favourite Syftem! 

The Number of Species of Echini difeover’d are 
numerous j and the Spines of all thofe agree in 
having a hollow Axis-, which runs proportionably 
from their Bajls to their Apex, quite different to 
the Belemnites : And for their Conftitution, a fo¬ 
reign Naturalift, a Member of the Royal Society , 
Mr. Klein of ‘Dantzick, who has profeffediy 
wrote on this Subject, could only find of'two Kinds, 
viz,, thofe of a porous Conftitution, which he ob- 
ferved only to belpng to one Genus ; and thofe of 
a folid fhattery Subftance, like a talcy Spar not 
ftriafed; which is the moft general, and is exactly 
the fame Conftitution as all the foffil Spines, or 
Lap'tdes Judaici arc. 

Further, the Lapides Judaici have, at fome times, 
been found adhering to their BapilU or Tubercles, 
and with Fragments of their .Shells; whereas no 
Naturalift has ever known to be found foffil either 
the Shells, or the Fragments of fuch a Genus of 
Echinus^ not; even any Remains proportionable.to 

F f f z fuch 
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fitch large Spines.*—In whatever manner the greater 
f>art of fuch Shells may have pcrifh’d (which is un¬ 
likely, if we confider their Texture and Strength), 
fome muft have efcapcd, when the Spines are found 
In fuch exedfive Numbers cvcry-wherc, and always 
perfect dnd regulars whereas the foflit Spines, or 
Lapides Judaici , as they arc call'd, as likewile the 
Echini or Shells, and all the foflil Bodies of marine 
Origin, are found broken and flutter'd in all kinds 
bf Manners. 

As for their being Shells of the Tubuli Kind, my 
Reafons againft it are*, Were the Beleinnttes Inch, 
they muft be all tubular more or lefs 5 0r otherwife 
muft have*fuffer'd fome Degree of Petrifaction to 
fill up their Cavities. The Uofeafoa&blcncfs of that 
Argument is drinohftwKed by of 

one and the fameTexturc and Conftitution,- tho’ Num* 
bers are folid, and Numbers arc tubular, in different 
Degrees Now one Kind of Pctrifa&ion, or any 
other Change in the Earth, which they might have 
undergone, could never have given fo regular a 
Texture and Subftancc-, and caufe fuch different Ef- 
fe&s as Solidity and Tubularity. And if, on the 
orher hand, wc allow it to be inconfiftcnt, as it is, 
to form the Idea of a Shell of the Tubulus Kind, by 
a' folid Body, wi Am th*t Body *dwtVU® Offer'd 
fome Change in the Earth, while buried in m 
muft cither deny all folid Bdmnitts to be fuch 3 V 
bulii and run ro Subterfuges, by owning them to 
be natural Foflils 5 or clfc allow a great Inconfiftency, 
lomphold » wrong Syftcm. 

*re not a tubular Cafe, which 
la Fart of, and ectfers & Shell of the Nautilus Blind, 1 

H it 1 



C +°3 ] 

as is its Alveolus. The Variety of dirCumftances al¬ 
ready alleged of the Belemnites ferve to demonftrate 
the Improbability alio of this Opinion, as it has 
done of the other two. The Numbers of Belem - 
nites of all kinds, fo plentiful every-where, and the 
Confideration of how few are furnifh’d with Alveoli. 

Numbers, I am l'enfibie, have conic Cavities; but 
that thofe Cavities never did contain Alveoli , is evi¬ 
dent ; that the Sides of the faid Cavities arc even, 
and without any circular or other Impreffions, which 
a Belemnites that has ever contained an Alveolus 
mull have; that Body being in clofe Contatt to 
all Pam of the inveffitent Belemnites , muft confe- 
fequently imprefs it with its Concamerations; which 
Impreffions muft be therefore found on the Sides of 
the Cavities of all Belemnites which ever contained 
them. 

As for afferting, that all the Alveolk which ate 
now found loofe, were originally lodged in Belem - 
nites , it cannot be; without inferring alfo, that all 
Belemnites which are now devoid of Alveoli , con¬ 
tained fuch formerly 5 which, by fome external or 
other Agent, have been forced out and ioofened 
from them. 

To confider fuch an Agent, we muft alfo conclude 
its Force to have been exceeding great, to loofen 
out the Nucleus of a Body in clofe Contact with all 
its inveftient Parts; and lengthen'd further to it by 
Ridges and Grooves, fuch a Force muft have com- 
prefs’d, fhattcr’d* and otherwife broken and deftroy’d 
the Belemnites that contain'd them j which is con¬ 
trary 10 Observation. Further, forcing out the Al¬ 
veolus might-perhaps eafiiy have happened ro the 
conic Belemnitess which irtttft a Bafis of a larger 

Diamctci 
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Diameter than the Middle, where the Alveolus is 
lodged 5 but we cannot conceive the fame by the 
cylindric, iufiform, and other Belemnites, of which 
the two Ends or Extremes terminate pointed} while 
the Middle, where the Alveolus is lodged, is thick 
and fwcll’d. 

To force an Alveolus out of fuch fhaped Belem - 
nites , it is evident, that the narrow Ends of the faid 
Belemnites mull be quite forced open, broken, and 
Chatter'd, before a broader and more capacious Body 
could be forced through, cfpccially to fuch a brittle 
(battery Foflil as the Belemnites is. The evident 
Fads to the contrary of this*are alfo too common 
to in fid on, lincc all thefe Belemnites arc ever found 
regular, perfed, and iqtire. 

Further* kt .us confider .the AfomB which arc 
now found in Belemnites , they are very feldorh if 
ever found as mere Shells, but ever differently 
changed or petrified. They arc moulded of Stone, 
Tyrites , Cryftal, ire. Now it can never be argued, 
that the contained Bodies can ever be fo differently 
changed or petrified in their. Covers or Shells, and 
ihofe Covers or Shells which admitred fuch different 
petrifying Particles to undergo no Change or Petri¬ 
fication wharfoever. 

Another Proof againft this Opinion*dft diverfe 
Forms of Alveoli now difeover’d by Natural ifts t as 
conic, cylindric, curved, ipiral at the Apex, &c. 
whereas all l elemhites which have Cavities have 
none but conic ones. 

Ihclc cylindric, ire. AlveoH are now found in 
JPomerJlta in ‘Boland, in the Marble of the Id and of 
Oeland in the Bdtick Sea belonging to Sweden, 
and in the Marble of Sweden $ in Ct^tklan 4 » m 

Maffes 
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Mafles of Building-Stone; in Ingria, in feveral Parts 
of Prajjia, &c. and are commonly of an immenfe 
Bigncis, to feveral Feet in Length, and proportion- 
ably thick, yet not perfeft. For fuch Alveoli , which 
are only Nuclei , we muft fuppofe immenfe large 
Belemnites ; and fuch we have never heard of, fo 
with Probability we may conclude none fuch to 
exifh 

1 do not doubt the Growth of this Error, of the 
Belemnites being a Part of its Alveolus , to have been 
caufed by too rafh Conclufions, and too little an In¬ 
fight into the foffil Kingdom ; which has propagated 
that AiTertion of the Alveolt being found only in 
the Belemnites ■, which Experience daily contraditts, 
fince we find them loofe, as well as imbedded in 
many other foffil Subftanccs, as in MarbU, Stone, 
&c. as has been above obferved. 

Thefe are the Arguments which I allege. Sir, for 
the Improbability of the faid Opinions. I could ad¬ 
vance a Number of other Proofs; but as I have 
already extended my Letter beyond a due Length, I 
beg Leave, before I conclude, only to ofixr lome 
few Reafons for their being a natural Foffil, or La * 
pis fui generis. 

The very View of a Belemnites fufficiently evinces 
its mineral Origin, and (hews it evidently compofed 
of two foffil Subftances, a Talc, and a Spar, or baf- 
tard Cryftal; whereof the former is the Bafts, and 
from which Principle I do not hefitate to attribute 
its ftriated Texture, Moft of the talcy Bodies are 
of a fibrous Nature, and feveral are compofed of 
Crufts inclofing each other, in the fame Manner as 
the Septa of the ls 4 us Helmantii , fome of the Af~ 
beftos kind, the Hematites Crufts, &c. Of the Sta- 

laFiite* 
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laChtes Tribe there are Kveial, which fo intircly 
approach me Texture and Conflitution of the Be- 
lemnites , that were their Shapes a little mote regu¬ 
lar, the moft upuicnced Lithologtfl might cafily be 
deceived: And I remember, when abroad, to have 
ieui fuch, of a piodigious Bigneis, which, tho’ I 
was then iomewhat convirftnt in the foflll Sruiy, I 
could not hdp taking foi Bekmmtes. I do notthue- 
foie wonder, that Tetrus JJJaltus , m notis Ad 
Metdlothecam Mercati, p.282, and Latigiur, Htjl. 
Lap. figurat. Helvetia, p. 13 3 - fhould judge them 
a native figured Foliil, foimed in the Earth, of the 
StalaChtes kind, if that Term for the Bekmmtes, 
might with Propriety be ufed. 

The Cavities of Stalactites in fome mcafure il* 
luftrate, and are adequate to the Cavities of Belem* 
mites 5 they are placed m as various Pofitions, and 
arc only different from them by not being exadly 
conic. As for the regular Figure of the Bekmmtes 
being excepted againfl, I believe few Foflilifts will 
argument th% wja«$ ike as perfed tegular 
Figures in the foffil Kingdom as in any other 
Parts of the Creation 5 as witnefs the Salts and Cry- 
ftals of all Kinds; the ihomfaoid, hexagonal, colum¬ 
nar, and other Sekmtes j the cubic, o&angular, 
dodecaedral, and other fnitep s thp quadrangular 
Pyramids of Titf, tit fthomtot of Iron, Cubit of 
Lead, and infinite other native Foflili, which would 
take up Time to enumerate, and which are far more 
perfect Figures than the Belemmtes are. Chymical 
and otjaer Trials and Tdls (which I hope to have 
AeHofttht td lap before you in fome future Letter) 
(kmonffrate a greater'Ccrtainty of its mineral fjtMg&nj 

At 
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As for that marine Body the Alveolus , I cannot 
think otherwife than that it is of the Nautilus Kind s 
and which, at the Concretion or Formation of the 
Belemnites, became accidentally lodged in its Cavity, 
in the fame Manner as all other .marine Bodies be- 
came lodged in the various foil'll Subftances we now 
find them in. 

I beg, Sir, to remark, that the fearching into the 
Origin of this Body is not merely curious, but of 
great Ufe; fince, if its Origin is fully affcrted, we 
are then better capacitated to fearch into the Pro¬ 
perties and Ufes of this Stone, which I do not doubt 
are many, and which we could never have attain'd 
to, without firft having examined this principal Part 
of its Hiftory. I am, 

SIR , 

¥ 

* 1 

London, Dec. 1 7. 1 Tour mojl obedient , 

1746* ‘ 

humble Servant , 


Emanuel Mendez Da Cotta. 
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XII. A Letter from Richard Brocklesby 
M. D. and F. R, S. to the Prefident, con¬ 
cerning the Indian Poifoti, fent over from 
M, de la Condamine, Member of the Royal 
Academy of Sciences at Paris. 

Honoured Sir, 

&aj Feb. 4.**TpHE Subjeds oF Natural Hiftory arc 
1746 7 ' X °^ ten to S e an d uncommon 5 but 
the Authors who have treated on them have not 
failed, on their Parts, to fupport and raife the Won¬ 
der, and once conceived Aflomfhmcnt, by afetibing 
Properties which never exifted irt Nature $ thus in¬ 
dulging the Humfmr of finding a Marvellous in all 
Things, Truths have been greatly obfeured, and 
Errors propagated without Number. 

It is to this Caufe originally (if I miftake not) 
we m to afefift IJ& prodigious Multiplicity of Poi- 

of Antidotes, 

treated of by the Ancients in their Materia medica ; 
and I ftiould be very glad to have found modem 
Authors always juft to Truth, in the Qualities by 
them aferib’d to particular Drugs, 

WpdB V&Mt, fiuXmw 

de Lodi Letter to you, Sir, I was mfpiclous Mr. de 14 
Condamine had taken fome Pads there upon the 
Authority of others, or clfc had been himfdf a lit¬ 
tle foo much addi&ed to that general Byas of Man • 
fcttd/ ttetofcSfltodigy and Wonder, 


In 
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In order td W better fatisfy’d, I diffolved, in a cet* 
tain Quantity of fair Water, as much of the Indian 
Poifon as could be fufpeuded, and let it ftand to 
clear 24 Hours 5 and, having made a luperficial In- 
cifion with a Lancet into the Nofe of a young Cat# 
a few Drops were fprinkied oh the Wound. The 
Creature at firft dilcover’d no Marks of Injury re* 
ceiv’d j yet in half an Hour fhe feem’d, by mewing 
more than before, to be fenftble of fome Pain. 
Thus fhe remain’d about 20 Minutes; when at length 
fhe fhiver’d, was fleepy, foon became convuls’d, and, 
in about half an Hour, her Limbs were flaccid, and 
her Belly fwelLU Thdfc Symptoms rcontinu’d, till 
fhe in a fhort time expir’d.* 

Some time pafs’d, e’er I fat down to inquire what 
viftbie EtFc&s had been produced on the Body. | 
then feparated the Head from its Trunk, and care¬ 
fully drain'd the Brain, and particularly the 
Origin of the Nerves j but when I had confider’d it 
thoroughly, I could not difcover any preternatural 
Appearance in any of thefe Parts. Having fpent near 
half an Hour in this Inquiry, I open’d the TLorax t 
and# with fame Surprize, found the Pulfation of the 
Heart as regular, as if the Animal * were in perfed 
Health. This Appearance cont'nu’d above two Hours 
after the Cat’s Head was off; but afterwards fan- 
guifh’d, and was much weaker. 

i then open’d one Ventricle of the Heart, in .which 
the Blood was fomewhat coagulated. This may be 
thought to be partly owing touhe Medicine 5 for* 
fooa after it had produc’d Convulftons in the Crea¬ 
ture, I had a Mind to fee what Blooding would do, 

Ggg 2 and 
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and with that View cut off the Tail; but, contrary 
to my Expectation, the Arteries that fupply it with 
Blood bled very little; and, upon cutting off the 
Head, the Carotids and iioth Vertebrate did not pour 
out above half a common Spoonful. 

But as it might be queftion’d by feme, from the 
Continuance of the Heart’s Pulfation, whether the 
Cat might not pofiibly, if let alone, have recover’d, 
1 pour’d a few Drops of the fame Solution as before 
into a fuperficial Wound of a young Dog, weighing 
12 Pounds: The Creature, in lefs than an Hour, 
fhiver’d, became fleepy, was very cold, and fo ftupid, 
that he fuffer'd himfelf to be often burnt by the 
hot Afhes beneath the Grate, where he lay for 
Warmth, 

, to&edmtotfd near four Hours, 

>nd tnen {hook off his Stupor , and was much better/ 
I left him all Night, and found him next Morning 
quite well, and as hungry as ever. Upon this 1 
made an Incifion at that time into one of the crural 
Veins, and pou&’d a few Drops of the Solution into 
it le& than to Minutes the Dog gave Signs of 
great Pain, foon Chim'd, grew cold, was convuls’d, 
and in lefs than 2 0 Minutes died. 

was found, 
$ fo thick 
not bUtd 
as infufed, 

though it was likely to do it Before. 

as fomc Authors have {aid, that Birds in par- 
tm$ sa^iaftantly deprived of Life, if the leaft 

Pattiqle 


Upon opening him nothing uncommon 
from a large Okifice, after the “Potion vt 
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Particle of certain Poifons are infufed into the 
Blood, I had a Mind to try one Experiment, and to 
this End infufed a few Drops of our Solution into 
a cuticular Wound of a fmall Bird. This occafion’d 
Banging of the Feathers, and a Stupor, in left than 
io Minutes, and kill’d him in fomewhat more than 
fifteen. 

I gave about two Drachms of Sugar to another 
Bird of the fame kind, and fhortly afterwards pour’d 
a little of the Solution into its Mouth; but two 
Drops had fcarce touch’d his Tongue before the 
Creature was convuls’d, and I could with Difficulty 
lay him down before all Motion was taken away. 

I gave thefe two Birds to two Cats; and whether 
from eating them or not I don’t pretend to fay, the 
Cats made fo uncommon a Noife the whole Night, 
that they difturb’d the Family’s Reft. 

From thefe Experiments we find that the fuppofed 
Specific is of no manner of Ufe, even when the 
Poifon is only taken at the Mouth i and from them 
it may appear probable, that our Poifon is nearly 
upon the fame Footing with white Aifcnic in the 
Care of the Tooth ach. 

Thus, Sit, having farisfkd myfclf, I thought ] 
could do no lefs than give you an Account of the 
Rcfult of my Trials. If they contain'd any thing that 
could afford you any Pleafure, ten times the Trouble 
I* ‘have taken would be amply repaid} but as the 
Subjeft itfclf is far from the moft entertaining, and 
I aht’cohfcious that others may have carried it on 
to much better Purpofe, fo 1 have’ nothing to plead 
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in Excufe of this Trouble, faither than that I have 
the Honour to be with great Refpcd, 

SIR, 

London, Jan. 14. 

1746-7, Tour moft obliged, 

and humble Servant, 

Richard Brocklesby. 


XIII. A Letter from Mr. Richard Dunthorne, 
to the Rev. Mr. Cha. Mafon, F. R. S. and 
Woodwardian Frofefjor of Nat. Hiffc. at 
Ca#4>d0l£!£& Mooni Motion. 


SIR, Cambridge, Nov. 4. 1746. 

JWFeb 5. y N the Preface to my lunar Tables, I 
m ° 7 ' X hinted, that one Ufe of publifhing, 
thofe Tables would be, the affifting ofPerfora.dcfiroiw- 
farther to realty the knar Aftronomy, by enabling 
them mote readily to compare the Newtonian Theory 
with Obftrvations. 


Since the Publishing thofe Tables, I have fpenb 
fc*»e Tmt tnyfelf m that Comparer# $ and here 
fend yt>* tf» communicate ft 

to the Royal Society , if ypu thick it deferves to be 
made public. 

As the Motion of every fccondaiy Planet mod 
partake of the Errors m the Theory of its primary, 
I thought proper, before I undertook the Examina* 
rion of the ffirtar lumbers, to compare thofe of the 
Sun with Qbfervarions, I compared feveral $ep of 


Mr* 
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Mr. Flamfieai s Obfervations, after the Method he 
himfelf teaches, in Frolegom. Hifi. Ctcleji, p. J 33 , 
& feq. which, for many Reafons, I think the beft 
Method hitherto ufed 5 and, wfth the Concurrence 
of a Gentleman well skilled in thefe Matters, deter* 
mined the mean Motion of the Sun at Greenwich , 
the laft Day of 'December at Noon, Anno 1700, 0 . S- 
vf 20 0 43' 40" of its Apogee, ® 7 0 30' o", and 
the greateft Equation of the Sun's Centre i Q 5 5 7 40"} 
which, I amtuliy periuaded, are very near the Truth. 

The Theory of the Sun being thus fettled, I pro¬ 
ceeded to examine the Elements of the lunar Agro¬ 
nomy. I began with Obfervations of lunar Eclipfes 
about the Equinoxes, when the Apogee pf the Moon 
was in the Sun's Quadratures} becaufe at thofc 
Times I could conceive the Moon’s Motion affedted 
with no Inequality, but the annual one, called by 
Newton the firft Equation, and the elliptic one, 
called ‘Proftbapharefis ; from a Comparison of fuch 
Obfervations I obtained the Moon’s mean Longitude, 
which came out i', at leaft, greater than in the Ta¬ 
bles, and very nearly as Newton has it in the laft 
Edition of his ‘Frinapia, 

1 went on to examine the Place and Motion pf 
the Apogee, and Theory of the Increafe and De- 
creafe of the Eccentricity, as well as the greareft and 
leaft Eccentricities themfelves (from the beft Ohfer- 
yatipns, and beft fituate that I could procure) all 
which agreed fo well with the Tables, about the Son’s 
mean Diftances, that I dare venture to make no Al¬ 
teration therein: Indeed f think: *fee 6th Equation 
does nor Kb well account for the Variation of the 

Motion $ the Apogee, and Change of the Eccen- 

. • ’ trlcitv. 
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tricity, accoiding to the greater or letter Diftance of 
the Sun from the Earth s and therefore I fet myfclf 
to compute what Change this Difference of the Sun’s 
Aftton upon the lunar Orbit would introduce in the 
Moon’s Place in every Situation of the Sun and lu¬ 
nar Orbit; and found, after many tedious Compu. 
tations, that the Sun being in Apogee, this Change, 
where gieatcft, would amount to about 4', and to 
4' id'', when the Sun is in Perigee. In other Di- 
ftances of the Sun from the Earth, this greateft Change 
is proportional to the Difference of the Cubes of the 
mean and prefent Diftancesj and in every Situation 
of the Moon, and of her Orbit, the prefent is to 
the greateft Equation nearly as the Sine of the Ex* 
cefs of the Moon’s mean Anomaly above twice the 
annflftl Aa^nment to Radius . It increafes the 
Moon’s Longitade, when the Sun is in his 

£ StmW,cle ' “ d thatEK ' 6 { gr m n [ 
than 18o° •, and diminifhes it when otherwife * 

In fine, I cpmpared tfec Theory of the Mpon, as 
to her tbhgitude, with feveral Operations, as well in 
the Oftants and Semi-Odants, as in the Syzygics and 
Quadratures, and found luch an Agreement when 
the above Corredions were made, as feemed rather 
to fee wifhed than hoped for, confideting the many 
Jnqaalmes vhetoVtlto tfte SunVA&iofi diftttrfo the 

Motion 


* If this Equation be increafed and diminifhed in a dired Rath 
Ad Moon’s horizontal Parallax, it will become more es»d. And 
4 think, ifie wtos alters dnhinifhed by a fourth or perhaps a third 
part, it would agree better with Qbfemtions. 


& 
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Motion of the Moon, and the Defers to which the 
beft Obfervations I have hitherto met withal are 
liable, 

I have compared ioo obferved Longitudes of the 
Moon with the Tables 5 viz. Eclipfes of the Moon, 
all, except the firft, taken from Flamjteads Hiftoria 
Caeleftis, the Philofophical Tranfaffions, and the 
Memoirs of the Royal Academy of Sciences-, the two 
great Eclipfes of the -Sun in 1706 and 1715; 25 
feled Places of the Moon from Flamftead’s Hiftoria 
Caeleftis , and 48 of thofe Longitudes of the Moon 
computed from Flamfteaefs Obfervations by Dr. 
Halley (as I fuppofe) printed in the firft Edition of 
the Hiftoria Caeleftis , They are as follows; 



or me sun* compared wtcft the Tables corrected as above. 
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4® Places of the Moon* computed by Dr, Halley* from Flamjlead’s Observations, 
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d, The Time of the Middle of this Eclipfe here fet 
down is from the Beginning and End j bat He- 
veliits fays he could not obferve the Beginning 
exa&ly. Several intermediate Thales compared 
together fhew the Middle to have been about 4! 
fooner 5 to which the Moon’s Place computed is 
os. 6°. 14'. 3". and Diff. -}- 34". 
b, by by The Moon’s Places, obferved on Feb . 2. 
April 7. and May 12. are computed by myfelf, 
from the Obfervations j there being manifeftly 
Errors, either of the Computation or Prefs, in 
thofe printed in the Hijl . Ceelejlis . 

Several obferved Latitudes of the Moon, which I 
have compared with the Tables, Chew them to ber 
very near the Truth, both in the Motion of the 
Nodes, and alfo in the Quantity and Variation of 
the Inclination. 2 am, 

SIR, 

Tm*\ humble $erv#Ht, 

Rickard Dunthorne* 



[ 421 ] 


XIV. ExtraB of a Letter from Mr . Leonard 
Euler, Prof. Mathem. and Member of the 
Imperial Society at Petersburgh, to the Rev. 
Mr. Cha. Wetftein, Chaplain and Secretary 
to His Royal Highnefs the Prince of Wales, 
concerning the Difcoveries of the Ruffians 
on the North-Eaft Coaft of Alia. 


Berlin, Dec. io. 1746. 

RtadFA. j.—r~ A S you are deftrous to hear fome- 
7 * XJL thing more particular concern¬ 

ing the Ruffian Expeditions to the North and 
North-Eaft of AJia, I will here give you an Account 
pf all that has come to my Knowlege relating to 
the fame. But as I fhould, on the one hand, be 
very glad that thefe Obfervations might give any 
Light concerning the Paftage now fought through 
Hudforis Bay , I fhould, on the other be very forry, 
if Mr. Behring’s Opinion, who believed that the 
new Land he had difcovered was joined to Cali¬ 
fornia, fhould rather lead us to doubt of the Succefs 
of that glorious Undertaking. I with, however, that 
a happy Experiment may foon inform us certainly 
of the Truth. In the mean time you will not be 
forry to be acquainted with the Reafons upon which 
Mr. Behring’s Sufpicions were founded, notwlrh- 
ftanding the Objections you have beenpleafed to make, 
and to communicate to me upon that Head. 

Firfi/This new Land, which he fell in with at the 
Distance of jo Herman Miles from Kamfchatka toi 
wards the £aft, was -followed by him, and coafted 
* for 
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lor a great Way, tho’ I cannot fay how far: From 
whence alone it will appear, that an Abatement 
muft be made in the Diftance of 30 Degrees, or 
thereabouts, which you fuppofc to be between the 
laft known Hcad*Land of California towards the 
Weft, and the fartheft Extremity of this new difeo- 
vered Land towards the Eaft. 

Secondly, Capt. Behring having had the Opportunity 
ofobfervingan Eclipfc of the Moon as Kamfchatka % 
concluded from the fame, that that Place lay much 
farther off to the Eaft, than is exprefled in any Map ; 
and that, to reprefent it truly, it ought to be tranf- 
ferred into the other Hcmifpherc, as its Longitude 
is more than 1 so Degrees [Eaft from the Ifle of 
Ferro'}. For this Reafon Captain Behring’s new 
Land ’w’dl b*> confiderably approached to the laft 
known Part of California , and will not indeed appear 
to be many Degrees from ir. 

What we have therefore ftill to hope is only, 
that in this unknown Diftridt there may be found 
fome Streighk by which the Tacifie Sea may freely 
communicate with Hadfon’s Bay ; but if it fhall ap¬ 
pear that there is no fuch Paflfage, it muft then be 
concluded, that whatever further Progrefs may hap¬ 
pen to be made through. Hudjon’s Bay, the Opening 
m laft muft .Q*iiy,b$, fmm Sea, from 

whence there could be no pafling into the ‘Bmific 
Ocean , but by the Neighbourhood of Kamchatka 5 
and this Way would without doubt be too long, and 
too dangerous, to be matter'd in the Courfe of one 
Summer. 

I very much ( «Joubt whether the Ruffians will ever 
pubhfh the Particulars of their Dtfcoverics, either 
fuch as have been made from Kamfcbi&k*' to¬ 
wards 
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wards America , or ftich as have been made upon 
the Northern Coafls of AJia. And indeed it is bur 
very much in general that I know the Succefs of 
this laft- Expedition. What 1 do was communicated 
to me by Order of the Court, from the College of 
Admiralty, for me to make ufe of it in the Geo¬ 
graphy of Raffia, which I was at that time charged 
With. 

They paflcd along in fmall Veflels, coafting be¬ 
tween Nova Zemla and the Continent, at divers 
times, in the middle of Summer, when thofe Wa¬ 
ters are open. The firft Expedition was from the 
River Oby 3 and at the Approach of Winter the 
Veflels fhelter’d themfelves by going up the Je- 
mska ; from whence the next Summer they returned 
to Sea, in order to advance further Eaftward which 
they did to the Mouth of the Lena-, into which 
they again retired for the'Winter-Seafon, 

The third Expedition was from this River, to the 
fartheft North-Eaft Cape of AJia. But here they 
loft feveral of their Boats, and a great Part of their 
Crew, fo as to be difabled from proceeding, and 
frpm makipg the whole Tour, fo as to arrive ac 
KatiJfrfafH. 

It was However thought, that a further Attempt 
was then unneceflary, becaufe Captain Behring had 
Already gone round that Cape, failing Northward 
from Kamfchatka. 

The Ruffians have not attempted the Paflage found 
Nova Zemla ; but as they have paired berween that 
Land And the Coaft of AJia, and as the ‘Dutch did 
formerly djfcover the Northern Coafts of Nova 
Zemla, mid, thay now be well allured, that that 
Country is really an Bland. 

in 


xv. 



£ 4 2 4 1 


XV. Abfiratt of a Letter from Mr . Win. 
Arderon, F. R. S . A? Mr. Henry Baker, 
F. i?. & containing fame Obfervations made 
on the Banfticle, or Pricklebag, o/mj Prickle- 
back, and alfo on Fifli in general\ 


had Feb. 
1746-7. 


M 


Hear SIR , 

ANY of my Leifure Hours laft: 
__Summer were employed in at¬ 
tending and making Obfervations on fcveral Kinds of 
Fiffi; fome whereof I with great Care have preferved 
alive in glafs Jais for many Months together. 

I fent you fome time ago a brief Account of 
what f had Ohferved remarkable in the Daie and 
Ruff, and am now going to Jay before you what I 
have thought worth Notice in that little common 
Mi called the Prickle-Back. 

About the Beginning of laft April I took a Ban- 
fiicle put of out River, full of Spawn, and put it 
into one of |»y glafs Jars, at the Bottom of which I 
had placed a fmall Quanitty of Sand, as I always do 
in every Veffel wherein my Fifh are kept 5 and about 
tht*. joth of May it buried its Spawn In the faid 
Sark I Wa$, fo Ntoto jm£‘tm pro¬ 
duced a ydhng Brood; Bttt was unluckily difappolnted j 
which I impute to its being frequently dhuurbed by 
the pouring in of frefh Water. 

For fosne Days after I had catchcd this Banfticlc, 
it refufed to eat any thing I could offer it, as is com¬ 
mon with iB IBh X have yet kept $ but frequently 
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giving it frefh Water, and coming often to it, it be¬ 
came fo familiar as to eat fmall Worms I now-and- 
then threw into the Jar, and from that time grew fo 
tame as to take them out of my Hand; nay it became 
fo bold at laft, that when its Belly was full, or it 
did not like what I offer'd, it would fet up its 
Priekles, and with its utmoft Strength made a Stroke 
at my Fingers, if I put them into the Water to it. 

This FiCh was of fo unfociable a Difpofition, that 
it would fuffer no other FHh to live in the Jar with 
it, and fo audacious, as to attack whatever I put in, 
though ten times its own Size. 

One Day, for the fake of Diverfion, a Friend be¬ 
ing then with me, I put a fmall Ruff into the Jar 
to it, which the Banfticle immediately affmlted and 
put to Flight, having in the Conflict torn off a good 
Part of its Tail s and would, 1 dare fay, have killed 
ir, had I not feparated them very foon. 

Infinite Numbers of thefe Prickle-backs are to be 
found in almofi: all frefh Waters, where-ever it is pof- 
ftble for Filh to live; and whatever other Kinds the 
Water is replemfhed with, this certainly is one, as 
far as l have yet had Opportunity to make any En¬ 
quiry. 

The Endeavours they ufe, and the Ability they 
have, to get from Place to Place, are alfo extraordi¬ 
nary i for though the largeft of them fcarce meafureg 
above two Inches in Length, I have feen fome of 
them leap out of the Water a Foot high perpendi* 
cularly, and even much further in an oblique Di- 
re&iou* when they wanted £9 get over Boards or 
Stones, ot fome other Obftacle to theix Paffage, 

lii » #’ 



[ 4^6 ] 

It is fcarce to be conceived what Damage thefe 
Jittle Fifh. do, and how greatly detrimental they are to 
the Increafe of all the FiCb in general amongft whom 
they inhabit. For it is with the utmoft Induftry, 
Sagacity, and Grecdinefs, that they fcck out and de- 
ftroy rhe Spawn Of all Sorts of Fifh 5 and moreover 
all the young Fry, that come in their Way, arc pur- 
fued by them, with the utmoft Eagernefs, and fwah 
lowed down without Diftin&ion, provided they arc 
not too large. 

And in Proof of what f here aflert, I muft allure 
you, that the Banfticle before-mention’d in my glafs 
Jar, did, on the 4th of May laft, devour, in five 
Hours Time, 74 young Dace, which were about a 
Quarter of an ,Ind» longhand the Thicknefs of an 
Hotfe-Ffaif/ Two Days aficr ItTwallowM da, and 
would, I am perfuaded, have eat as many every Day, 
could I have procured them for it. 

Could Gentlemen, who take Pleafure in Fifh- 
ponds, intirely prevent thefe Deftroyers from getting 
into them, V am convinced their Produce would be 
much greater than it commonly is: And though it 
may not be poffible to keep them out intirely, it 
is moft certainly advifeable to be very diligent in 
the deftroying of them: And whenever, by Netting, 
or other means, any of the# are got one of the 
Wafer, never throw them in again, oft a Suppo* 
iition of their being harmlefs, 

Nature has furnilhed this little Fifh with a kind 
of Breaft-plate or Armour, to be its Defence againft 
any toward Injury: She has likewife bellowed up- 
<?ft it feter Offenfive Weapons or Spines, platJd 
Upon its Sides and Back, which it imrafpfceiy 

cre&s 
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creels upon the lcaft Appearance of Danger, or when 
it attacks fome other JFifh. The Sharpnefs of thefe 
Prickles guards it well enough from larger Animals, 
that might othervvife prey upon it } but neither thefe, 
nor all the Endeavours it can ufe, are able to free it 
from an Enemy that torments it even to Death} 
what I mean is a kind of Loufe, of an oval Figure, 
having eight Legs, and a very tranfparent Body, which 
is able either to fwim or crawl, and flicks on it fo 
fall, fucking and plaguing it all the while, that it 
makes it almoft mad. 

One remarkable Particular in this Loufe is, that 
its little fibtilious Fins are always in Motion, whe¬ 
ther the Creature be fwimming about, or fixed upon 
the Fifh, 

_ ALL Fifh regulate their Times of Eating and Abs¬ 
tinence by the Temperature of the Air, and the 
Quarter from whence the Wind blows } and would 
thofe Pcrfons who are Lovers of Angling, take the 
Pains to keep a few fmall Ftlh in Glaffes, they 
might at any time eaftly foretel, from their taking 
or refilling Food, what Sport is to be expeded, and 
often fave themfelvcs many a weary Step taken to 
no purpofe. 

I have always obferved, amongft the Fifh I keep 
in Jars, that fuch as have lived a while together con* 
tract fo great an Affedion for each other, that if 
they are feparated they become melancholy and fab 
len, and are a long time before they forget the Lois. 

Ajwottt Chrifimas laft I put two Ruffs into a Jar 
of Wa*e%» where they lived together until Jprifo 
when, at the Defire of a Friend, I gave one of them 

away 
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away. — After this Separation the Fifli that remained 
with me was fo affe&ed, that for three Weeks it 
would cat nothing I could give itj and therefore, 
feaiing it would pine to Death, I font it to the Gen, 
tleman on whom I had bellowed its Companion j 
and what is very extraordinary, upon being put to- 
gether again, it cat immediately, recovered its former 
Briskncfs, and both of them are ftill alive. 

I have made abundance of other Obfervations on 
lifh, but {hall only add at prefent, that when they 
remain fupine and una&ive, they every now-and-then 
gape and yawn, as moft Land-Animals do, when 
weary of the Situation they are in. I remain, 

S I R, 

Harwich^ Jqly g, 

174& Tours, &c." 

W. Arderon. 


XVI. A Suppofition how the white Matter is 
produced, which floats about in the Air in 
Autumn; in a Letter from the fame to 

JfefK Raker. 

. <• * 


SIR, Harwich, Aug, 2$. 1746. 

JS » eb * a6 ‘tjAVING lately a large Spider in my 
1746-7. H and, by chancc x k * it mu an J 

jt bung by its Thread, as they very commonly do. 
On hording ®y Hand very ftiU it readily afeended 
up ir again} and thus, by giving it a Shake,and tJwm 
holding my,Hand ftill, the Spider afeended and de¬ 
fended 
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fcended a great many times, I thought, at firft, it 
had fpun a new Thread at every Defcent, and was 
defirous to have meafured how long an one I could 
caufe it thus to fpin; but, upon a ft niter Examina¬ 
tion, I very plainly perceived, that whenever it 
afeended, it wound its Thread with its Feet into a 
fort of Coil, and when it defeended only ravelled it 
out again 

The Manner how they perform this is diveiting 
enough 5 but as Spiders may be had almoft in every 
Place, and the Experiment is fo eaftly tried, I fhali 
forbear deferibing it; and only add, that as thefe 
Coils of Thread are exactly like thofc floating in 
the Air towards the End of Summer, 1 think it is 
not improbable thofe are made in the fame Manner, 
when Spiders have a Mind to dire& their Courfe in 
the fame Dire&ion their Threads lie. 


XVII. Some Remarks on the precious Stone 
called the Turquoife ; by Cromwel Morti¬ 
mer, Sec. R. S. &c, 

' ' 

Read Feb. zf>r ~i *»HIS Stone has received its modern 
*74 *7- Name of Turchejia, and Turqutnfe, 

from its being moft commonly brought from Turky 
into various Parts of Europe. Ee Boodt * lays, the 
Colour of this Gem is a Variegation of Green, White, 
and fcl&e; and that there are two Sorts of it, the 
oriental, from the E$ft Indies and 5 Verjia, and the 

occidental. 


* Gemntar, et Lap, Hift, 
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occidental, from Spain, Germany, Bohemia, Si/ejut, 
&e .; that in c Perfia, where it is found in greateft 
Plenty, it adheres to black Stones, as if it were an 
Excrement or a Tranfudation from them. A Stone 
of this fort is feldom found to exceed a Walnut in 
Size 5 and he mentions one in the Great Duke’s 
Mufetm, on which the Head of Julius Cafar is en¬ 
graved, as a very extraordinary Sample: He adds. 
That he never faw one bigger than an Hazel-nut; 
that feme of the oriental ones have the Faculty of 
preferving their Colour perpetually, which are called 
Stones of the old Rock •, and that others lofc their 
Co’our gradually, and are called of the new Rock. 
He then gives an Inftance of a Turquoife which had 
loft its Colour upon being laitl by fome time after 
it* OwnetV Deaths which* «c»w*’d its beautiful 
Colour upon our Author's wearing it upon hte Fin¬ 
ger in a Ring. 

Cajtus, in his Trcatifc de Mineralibus, p. dot. 
days, This Stone is called Turcots by Mylius, in his 
Bafilica chemica j by Albert us Magnus, in his 
Trcatife of Minerals* and by Rueius , in hisTreatife 
of Gems: but Tmca, by Caujjinus de Lapiltis fym• 
bolicis, Tie Boodt , and Dr. Woodward, * with other 
modern Writers, rake it for the Callais of Bltny, 
Sabvajius, in his Blmian . Exewtt. p. 142. fays, 
Many have miftaken the modern Turquoife for the 
Qyanus, but that the Cyanus was tranfparcnt like 
the Saphirc j whereas the Turquoife is a fort ofjaiper. 

Dr, Woodwards in his Letter to Sir Jo. Hoskyns, 4* 
f»$«, That the Turcots, os CiiUis ot 'Pliny, Is no* 




[ 4 3' 1 ] 

do not deny, that fome Stones fold for Turqums, 
and poffibly all that the Do&or faw were certainly 
fnch ; but I imagine thofe which the Authors call 
of the old Rock, and in which the Colour is per¬ 
manent, are real mineral Stone-s: This Sample now 
before us feems toihew this, from both the Form 
.and Size: Its Shape (hews it not to be Part of any 
animal Bone; but its botryoid Form is to me a De~ 
monftration that it is the Product of Fire, which 
had once melted this Subftancc; and that when it 
cool'd, its Surface was formed into Babbles and Blif* 
ters, in the fame manner as the Hamatitis botryai¬ 
des or Bloodftone, whofe Surface confifts of Knobs, 
xeficmbling a Bunch of Grapes. 

That the Elephas S pw $ f , or Ebur fojjile otTheo- 
phraftus *, faid to be of various Colours, I do not in the 
leaft deny to be tindured with Copper, and to be what 
Dr. tVoodword calls the Turquois :Indeed I fufped it to 
be what E)e Boadt calls of the new Rock; and fays is 
liable to lofe its Colour, which it recovers again from 
■the Effinvia of the Perfon who wears it. I therefore, for 
tUftindion fake, think all thefe Stones of the lvory Ori¬ 
gin fhould be called Pfeudo-Tuuhejia, or baftard Tur¬ 
quois ; and the other Sort, of which this before trs 
is one, the true or real Turquoise for, by Examina¬ 
tion in the chemical Way, -I find, it to be a very 
rich copper Ore; fome of it pounded and dMToWed. 
in Spirit of Hartfhorn gives a deep Blue; in Aqua 
fqrtis a fine Green; and an iron Wire put info it 
was in x Hour's time incrufted with Copper; Some 
of It calcineqj* without any Flux in a Crucible, run 

K k k t© 

* See Theophraflm'& Hift, of Stunts, tninflated, tfr. John Hill, 
Load . 1746. 8 p. 94. 
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to a Slag, or half vitrified Subftance* whereas the 
fame Heat, had it been Ivory or Bone, would have 
reduced it to a white Ath like Bonc-Afhcs 5 for I cx- 
pofed it to fuch a fire as vitrified the Tile that co¬ 
ver’d' it. Its Hardnefs and Confidence to an En¬ 
graver's Tool feems to be the fame as common white 
Marble: Its Colour is not mended by Hear, but it 
grows brittle when red hot. 

This Specimen, now {hewn to the Society , was about 
12 Inches long, 5 Inches broad, and in fome Places 
near 2 Inches thick,- rough on the under Side, as 
though broken off from the Rock it had been af¬ 
fixed tOj and the upper Side was compofcd of 
fmooth polifhed Knobs, in Eortn like to the botryoid 
Iron Qte* > , t .* , » 

Sir Ham Shane, in his noble Mufenmt has feve* 
ral Specimens of thefe oriental Turquotfes, all bo¬ 
tryoid 5 efpccially a Mafs from China , about three 
Inches long, two broad, and near an Inch thick: All 
which feem to be Copper Ores: And he has likewift: 
Samples of Turqmifes from Spatii, and the South of* 
France Which arc all fmall, and feem really to be 
Pieces of Ivory ringed with Copper. 


XVIII, A jbefeription of a curious Echinites;, 
by Mr, Henry Baker, F. R. S. 

J^ eb ' a6, ”\ iTR. Baker takes the Liberty of Ihcw- 
7 . 1VJL ing the Society a very extraordinary 
Emkiflittiib the like to which he has never feen in 
nay Mufeutto, of found* dtferibed by any Author. 

the Echinit# ufually met with, arc made up 
either of Chalk are Hint, or fome fiony, cttklky, or 
1 m fparry 
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f^arry Matter, formed within the Shell of the Echi¬ 
nus, and taking their Figure thence as in a Mould: 
Which Shell is oftentimes broken off and gone, but 
remains at other times impregnated with talcy or 
fparry Particles: Whereas the Subject now laid be¬ 
fore us is compofed of a tranfparent cryftalline'Sub- 
ftence, which has received its general Figure by hav¬ 
ing been circumfcribed within the Shell of fome 
Echinus, and (hews linear Ridges andDivifions corre- 
fpondent to the Lines and Plates found in this kind of 
Echinus. 

'Was this all,-! it would be a very uncommon Pro* 
du&ion, as thefe Bodies have' been very rarely known- 
to be formed of Cryftal * ; but it is render’d much 
more curious and extraordinary, by having exa& 
Rows and Scries of little Cells, all of the fame re¬ 
gular Fighre, though leffening gradually in Size, as- 
they afcend from the Bafe upwards. {Vide Fig. 3* 

This Body having been formed within the Shell 
of ah Echinus, one would expeft (as is the Cafe in 
all other Echmta’'vSz&\\y known), that its Figure 
fhoitld be exa&iy anfwerable to the Moyld wherein 
it was formed; but Mr. Baker begs Leave to take 
notice, that the Echinus’ Shell is perfectly fmooth 
internally, having no rifing Parts correfpondent to i 
thefe Cells or Cavities; and therefore, as it could- 
not receive its Configuration from thence, it moil 
be owing to the natural Shooting of the cryftallme 

Matter 


* Sir Hans SJbane has a Mafs, which was form’d within an 
Echinus, the SheH being broken ’di"; it is one Half or Side Cryftal,. 
the fctlJBr Side Chalk. 
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Matter (tho’ unlike every thing of that kind yet dc* 
feribed), or to fome other Caufe, which he don’t 
pretend to know •f*. 

The Configuration feems ncverthelefs in fome 
meafure to correfpond with the Nature of the Shell 
Wherein it was formed: As to the Number of the 
Rows of Cells, they being ranged by Fives, as 
the TapilU, Indentings, tines , or other Marks on 
the ^recent Shells of Echini conftantly are; thefe 
Rows are twenty in Number 5 viz. five double Ranks 
of large .and extremely regular Cells, as at a a, &c. 
between which lie five other double Rows of fmaller 
and left diftind Cellule , fhewn at Sb, &c. Thcfc 
Cells, which are hexagonal, and whcicof thofe in 
every Row lift alternately to thofe of the next (by 
which they fill up the whole Space), decrease 
in their Size gradually, as they approach nearer to 
the Top j all the Rows at laft alrnoffc concentring at 
the Apex, leaving only a fmall Space or Vacuity, 
where in the Shells themfclvcs of this kind of 
Echinus thferfe ft an Aperture. The fbfo&h $»# at 
A is formed of a pebbly Stone, beating the lame 
Marks as are ufually found in the Jmprcifion of 
thefe Echimtee dug up In Giavcl-Pits • which proves, 
that this muft have receiv’d its gcncial Figure from 
6ne of thofe Shells, whatever has been the Caufe of 
this remarkable Configuration of the cryftalline Part. 

This curious Echmite was found in a Marl-Pit at 
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I. 0/Birds c/'Paffage, by Mr . Mark Catesby, 
E R. S. 


HE Places whereto Birds of 
Paffage retreat when they take 
their Leave of us, are firft of 
all to be inquired after j and then it will be proper 
to examine by what Road, and in what Maaner 
they convey themfelves to fuch Places wherefoever 
lituated on our Globe. 

The Reports of their lying torpid in Caverns and 
hollow Trees, and of their retting in the fame State 
at the Bottom of deep Waters, are fo ill attefted, and 
abfurd in themfelves, that the bare Mention of them 
is more than they deferve. Of much the like Stamp 
is a late broach’d Hypothefis, which fends them above 
our Atmofphere for a Paflageto their Retreat j which 
to me feems as remote from Reafon, as the Ethereal 
Region is from the Aereal j through which laft Re¬ 
gion I cannot conceive any Obftruilion to their Paf- 
fkge, when, by the Approach of our Winter, they 
find a Want of Food, and at the fame time are di¬ 
rected, by Inftinft, to refort to fome other Parts of 
the Globe, where they may find a freih Supply. 
For the Want of Food feems to be the chief if not 
the only Reafon of their Migration. And tho’ Tit¬ 
mice and other fmall Birds abide here the whole 
Winter, and fubfift on Infers, which they find tor¬ 
pid, or in a State of Mutation, in the Crevices' of 
the Barks of Trees, and other their Winter-Receffes, 
yet moft Birds of Paffage, having tender Bills, are 

L1L incapacitated 


Read at a Meeting 
tf the Royal Society, 
March j. 17467* 
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incapacitated for this Woik $ but then the Length, 
of their Wings enables them to prey on numberlefs 
flying Infers, with which the Air is ftored during 
the warm Months: And it is obfervable, that not 
only Swallows, but moft other Summer Birds o£ Paf- 
fage feed, on the Wing, on fuch-like Infe&s as are 
feen no more when cold Weather begins to come. 

The various Conjectures concerning the Places 
whereto Birds of Paffage retire, are occafioned by the 
Want of ocular Teftimony to bring the Matter to 
fome Certainty. But if the Immenfenefs of the 
Globe be considered, and the vaft TraCts of Land* 
which ftni remain unknown, uniefs to their own 
barbarous Inhabitants, it is no Wonder we'are yet 
unacquainted with the-Retreat of thefe itinerant Birds. 
If 1. may be allowed to offer my own Sentiments, I 
cannot but agree in the general Opinion of theiir 
palling to other Countries by the common natutai 
Way of flying, with this additional Conjecture? viz, 
that the Places, to which they retire, lie probably 
in the fame Latitude in the Southern Hemifphere 
as the Places from whence they depart 5 where the 
Seafons reverting, they may enjoy the like agreeable 
Temperature of Air. 

It may be obje&ed, that Plages of the fame Lati¬ 
tude in the Southern Hemifphere may be divided by 
too wide a Trad of Sea for them to pafs over. But 
why then may not fome other Parts of the Southern 
Hemifphere ferve their Turn J This feems more rear- 
fonable to me, than that they fhould remain' on our 
Side of the Northern Tropic? within a few Degrees 
of which, at the Winter Solftice, it is fo cold, as 
frequently to produce Snow? which, by diljperfing 

fuch 
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fuchlnfeffs as Birds, that feed upon the Wing, and par¬ 
ticularly the Swallow Kinds fubfiff on, muff make them 
perilh inevitably, were they not to change their Quar¬ 
ters for thofe more favourable Gimes, where a Con¬ 
tinuance of warm Weather affords their natural and 
proper Food. This their Sagacity didates to them, 
and is the apparent Caufe of their periodical leaving 
us at the Approach of Winter, before E.ies are fo 
diflipated by Cold and Winds as to be feund no 
longer in the Air; tho’ they may with other Infects 
be met with in Holes and hidden Recedes, and ferve 
to fubfiff other Birds of Padage. 

What I infer from hence is, that as Swallows can¬ 
not continue and fubfiff fo long in coid Seafons as 
other Birds of Paffage, they are neceffitated to vifit 
us fomewhat later, and to depart fooner: For tho’ 
Nightingales, and other Birds of Paffage, are not often 
feen or obferved after they ceafe fingmg, yet I have 
frequently taken notice of them in their folitary 
Coverts a Month after the Departure of Swallows. 
From thefe Reafons I therefore conclude, that Birds 
of Paffage, particularly Swallows, are neceffitated to 
pa£s the Tropic of Cancer} but how far more South, 
or to what Part of the Southern Hemilphere they 
go, remains unknown. 

The Manner of their journeying to their Southern 
Abode may vary, as the different Structure of their: 
Bpdies enables them to fupport themielves in the 
Air: Thofe Birds with fhorr Wings, fuch as the 
Red-ftart, Blackcap, &c, tho' they are incapab.e of 
fuch long Flights, and with fo much Celerity, yet I 
can’t fee why they may not pafs in the like manner, 
but by gradual and flower Movements, Swallows 

Lila and 



and Cuckows may probably perform their Flight in 
half the Timej yet there feems no Neceflity for a 
precipitate Paffage, becaufe every Day’s Paffa^e af¬ 
fords them Increafe of Warmth, and a Continuance 
of Food a longer Time than is neceffary for their 
Paffage, were it to the fame Latitude South as that 
from whence they came. 

As Providence in many Inftances has guided de- 
fencelefs Animals to make ufe of the moft neceffary 
Means for their Security, why may not thefe, and 
other itinerant Birds, perform their long Journeys in 
the Night-time, to conceal themfelves from rapa¬ 
cious Birds, and other Dangers that Day-light expofes 
them to y which nofturnal Travelling of Birds of 
Paffage I have Reafon to believe more than barely 
probable, from the following Obfcrvation, which 
may ferve in fome degree to confirm it: 

Lying on the Deck of a Sloop on the North Side 
of Cuba, I, and the Company with me, heard three 
Nights fucceffively Flights of Rice-Birds (their Notes 
being plainly diftinguifhable from others) paffino- 
over our Heads northerly, which is their diredi Way 
from Cuba, and the Southern Continent of America, 
from whence they go to Carolina annually at the 
time Rice begins to ripen 5 and, after growing fat 
with it, return South back again. 

The Flight of Birds of Paffage over the Seas has 
by fome been confider’d as a Circumftance equally 
wonderful with other Stories concerning them 5 and 
efpecially in regard to thofe with fhort Wings, 
among which Quails feem, by their Structure, little 
adapted for long Flights 5 nor are they ever feen to> 
continue on the Wing for any Length of Time ; 

and 
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and yet their Ability for fiich Flights cannot be 
doubted, from the Teftimony of many. Bdlonius 
in particular reports, that he faw them in great 
Plights palling over and re-palling the Mediterranean 
Sea, at the Seafons and Times they vifit and retire 
from us. 

The fame Sagacity that inftru&s them to change 
Climates may alfo reafonably be thought to direft 
them, and other Birds of Paffage, to the narroweft 
Part of our Chanel, thereby to evade the Danger 
of palling a wide Seas tho', by the many Inftances 
I have feen of Birds driven Hundreds of Miles from 
any Land, there feems not that KecejSity for their 
finding the Streights of Calais, as the Ihorteft Paflage 
to our Illand, they being not unable to perform much 
longer Flights. 

There are alfo Winter-Birds of Paffage, which ar¬ 
rive here in Autumn at the time the Summer Birds 
depart, and go away in the Spring Seafon, when 
Summer Birds return. Thefe however are but few 5 
there being only four Sorts that I know of; viz. 
the Fieldfare, Redwing, Woodcock, and Snipe j 
which-two laft I have frequently known to continue 
the Summer here, and breedj fo that the Fieldfare 
and Redwing feems to be the only Birds of PaiTage 
that conftanily and unanimoufly leave us at the Ap¬ 
proach of Summer, retiring to more Northern Parts 
of the Continent, where they breed, and remain 
the Summer, and at the Return of Winter are driven 
foutherly from thofe frigid Climates in fearch of 
Food, which there the Ice and $now deprives them 
©f. There are many others, particularly of the Duck 
and wading Kind, that breed, and make their Sum¬ 
mer 
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mer Abode in defolate fenny Parts of our Ifiand. 
When the Severity of our Winters deprives them of 
their liquid Suftenance, Neceffity obliges them to re¬ 
tire towards the Sea in numerous Flights, where in 
open brackifh Waters they find Relief, and at the 
Approach of the Spring they retire to their Summer 
Receffes. But thefe cannot be included among thofe 
ufually termed Birds of Paffage. 

Befides the different Kinds of Swallows, I know 
of but one Kind of European Bird that fubfifts in like 
manner by catching its Food on the Wing, and that 
is the CaprimulgtiS' or Goat-fucker, the capacious 
Structure of whofe Mouth and Gullet is formed to 
receive Infects^of the larger Kinds, as Scarabtei, Grillo - 
ialfi£, &c, Thefe are alfo Birds of Paffage, 

We have, ’tis hoped, made it pretty evident, that 
Summer Birds of Paffage come to and depart from 
bs at certain Seafons of the Year merely for the fake 
of a more agreeable Degree of Warmth, and a 
greater Plenty of Food j both which Advantages rhey 
procure by an alternate Change of Climate } but the 
Migration of Winter Birds of Paffage, and particu¬ 
larly of Fieldfares and Redwings, is much mote dif¬ 
ficult to be accounted for, there being no fuch ap¬ 
parent Neceffity, either on the Score of Food or 
Climate, for their Departure from us. 

The Reafon of their coming here in Winter is, 
kis highly probable, for the fake of Food, and a 
more fuitable Climate than that they leave behind 
them } but, in fome fevere cold Seafons, and when 
there is a Scarcity of Berries they fubfift here with 
Difficulty, and are even famifhed fometimes for Want 
of fufficient Food $ yet what appears- moft unac- 
> countable 
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ountable is,that fuch as have cent,clued with usa whole 
.Vinter in Penury, and fhoald, cne would imagine, 
■ejoice at our approach.ng Spring, and build their 
Slefts, and couple, on the contrary all depart 5 as if 
hat mild and p.enfant Temperature, which delights 
jnd cherifhes moll other Creatures, were difagreeablc 
to them. We know the Places of their Summer 
Retirement to be Sweden, and fome other Countries 
in that latitude; but, as they wouid find thofe 
Countries too cold for their Reception, and pro¬ 
bably deftimte of Provilion, were they to haften 
diredly thither when they depart from hence, they 
journey gradually, and prolong their Paffage through 
the more moderate Countries of Germany and ‘Po¬ 
land, by which means they don’t arrive at thofe 
Northern Regions, adapted by Proudence for their 
Summer Abode, and the Breeding of their Young, 
.till the Severity of the Cold is fo much abated as to 
render it pleafing to them, and Food may be there 
found. When they vifit us again in Winter, their 
Return back is after the fame Manner. 

The Winter-Pood of thefe Birds being Benies, 
and particularly Haws, as a greater Abundance of 
them grow in this Ifland than can be fuppofed in 
the more Northern Regions, that may poffibiy be 
one great Allurement to bring them over hither: 
But the principal Reafon inducing them to travel 
Southward is probably the Rigour and Severity of 
the Cold in thofe frigid Climes, which Nature there¬ 
fore direds them to defert for fuch as are more 
temperate. 

A Swedish Gentleman informed me fome Years 
ago, that, cbferviog the Ufe we make of quick-fet 

Hedges 
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Hedges in England\ he fent fome Plants of the white 
Thorn over to his own Country for the fame Put- 
pofes 5 before which time he allured me there were 
none of them in Sweden , which I mention, in Sup¬ 
port of what was faid above. 

The coming of thefe Birds to us may then pretty 
well be accounted for from the Reafons aforego¬ 
ing 5 but the Caufe of their Departure from hence 
at the time they leave us, is one of thofe Secrets in 
Nature which are not yet difcover’d 5 for, fhould it 
be fuggefted, that they do not leave us till the Haws 
and Berries are all gone, and they are under a Necef- 
fity to feek for Food elfewhere, this would amount 
to little, unlefs it could be Ihewn, that the Northern 
Regions to which they journey can afford them a 
frefh Supply; which it is almoft certain they cannot. 
And therefore, when firft they go from us, they muft 
either alter their Diet, or be in much Diftrefs 5 bur, 
as 'tis evident their Food in the Summer-time muft 
be of a different Kind than what they eat in Win¬ 
ter, ’tis moft likely they change their Diet j and then 
one would imagine they fhould find Subfiftence here 
in greater Plenty, and much fooner than in the colder 
Countries to which they fly. 

In Chort all, we can be faid to know of the Mat¬ 
ter, ends in this Obfervation, that Providence has 
created a great Variety of Birds, and other Animals, 
with Confutations and Inclinations adapted to their 
different Degrees of Heat and Cold in the feveral 
Climates of the World (whereby no Country is de- 
flitute of Inhabitants) and has given them Appetites 
for the Productions of fuch Countries, whofe Tem¬ 
perature is fuited to their Nature, as well as Know- 
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ledge and Abilities to leek and find them out: From 
which we may infer, that the Birds we have been men¬ 
tioning could no mo'e fubfift in the fultry Climes 
c ' - icltuca Ifles, than Birds of Paradife could in 
*frigid Regions of Sweden or Lapland. 

BeFdes the migratory Birds already mention'd, 
\vh ; ch u.u :d and remain the whole Summer, there 
aie other £ : rds that arrive periodically at certain 
Places for the fake of fome Sort of Grain, or other 
Food, whiclr may be fuppofed their own Country is 
deftitute of: Thefe Birds, after no long Continuance, 
depart, and are no more feen till that Time twelve 
Months after; at which time they return, and fo 
continue repeating thefe annual Vifits, as has been 
already obferved of the Rice-Bird, and Blue-Wing 
of Carolina (Nat. Hiji. Florid. &c. Vol, I. p. 14, 
fc 99.) Tho’ the fecret Ways by which Inftinft 
guides Birds, and other irrational Creatures, are little 
known to us, yet the Caufes of fome of their A&ions 
are apparent. 

Analogous to the lucrative Searches of Man thro' 
diftant Regions, Birds take diftant Flights in queft of 
Food, or what elfe is agreeable to their Nature; 
and when they difeover fome new Grain, or pleafing 
Food, they return and acquaint their Communiry 
therewith, and joining in numerous Flights, make 
annual Excurfions to folace on this their exotic 
Food. 

Since theDifcovery of America there have been in¬ 
troduced from Europe feveral Sorts of Grain, which 
were never before known in that Part of the World, 
and which not before fome Length of Time were 
found out, and coveted by fome of thefe migratory 

M m m Birds. 
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Birds. NoWonder this Grain fhould not be immediately 
known to Birds of diftant Regions} for above half a Cen¬ 
tury palTed from the Time of cultivating Wheat, Rice, 
and Barley, in Virginia and Carolina , before thofe 
Grains were found out and frequented by thefe fo¬ 
reign Birds, of which one has but lately made its flrft 
Appearance in Virginia as my ingenious Friend Dr. 
Mtichel informs me, that he being in his Garden a 
Bird flew over his Head which appeared with un¬ 
common Luftre, and furprifed him the more, not 
•having feen the like Bird before* Mentioning this 
to fome of his Neighbours, he was told by them, what 
afterwards was confirmed to him by his own Ob- 
fervation} viz. that thefe exotic Birds had but within 
thefe few Years appeared in Virginia, and had ne¬ 
ver been obferved there before. 

They- arrive annually at the time that Wheat (the 
Fields of which they moft frequent) is at a certain 
Degree of Maturity} and have conftantly every Year 
from their firft Appearance arrived about the fame 
time in numerous Flights. They have attain’d the 
Name of Wheat-Birds. 
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II. A better from Mr. John Freke F. R. S, 
Surgeon to St. Bartholomew’^ Hofpital, to 
the Prefident of the Royal Society, inclofing 
a Paper of the late Rev. Mr. Creed, con¬ 
cerning a Machine to write down Extem¬ 
pore Voluntaries , or other ^Pieces sfMufic. 

SIR, 

Read March 12.TTHINK the inclofed Paper is the Effeft 
174 7 * JL of great Ingenuity and much Thought; 
and as the Subjefi-Matrer of it may tend to give great 
Improvement and P.eafure to many, not only in our 
own Country, but every-where, I hope my prefent- 
ing it may not be thought improper that it may 
thereby be printed and publhhed to the World. 

It was invented and written by Mr, Creed, a Cler¬ 
gyman, who was efteemed, by thofe who knew him, 
to be a Man well acquainted with ail kinds of mathe¬ 
matical Knowlege. It was fent me by a Gentleman 
of very diftinguifhed Merit and Worth; if therefore 
from hence this Paper lhall be thought proper to be 
publifhed in the Philofophical Tranfaciions. It will 
prevent its being loft to Mankind, I am, 

SIR, 

Tour very humble 

and obliged Servant, 

John Freke. 

M m m z A 
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A c Demonftration of the Rojfbility of making a 
Machine that Jball write Extempore Voluntaries, 
or other Tieces of Mufic, as faji as any Mafier 
Jhall be able to flay them upon an Organ, Harpfi- 
chord, &c. and that in a Character more natural 
and intelligible, and more exprejfme of all the 
Varieties thofe Instruments are capable of exhi¬ 
biting, than the Char abler now in Ufe. 

Maxim I. 

A LL the Varieties thofe Inftruments afford fall 
under thefe three Heads: Firft , The various 
Durations of Sounds, commonly called Minims , 
Crotchets , &c. Secondly , The various Durations of 

Silence, commonly called Refs. Thirdly , The va¬ 
rious Degrees of Acutenefs or Gravity in mufical 
Sounds, as A re, B mi, &c. 

Maxim II. 

Strait Lines, whofe Lengths are geometrically pro¬ 
portion'd to the various Durations of mufical Sounds, 
will naturally and intelligibly reprefent thofe Dura¬ 
tions. Ex.gr. 

-= O 



The firft Line (being 2 Inches) reprefents a Semibreve. 
The fecond is 1 Inch, and denotes a Minim. 

The third is half an Inch, and fignifies a Crotchet. 
The fourth is a Quarter, and anlwers to a Quaver. 
The fifth is an Eighth, and ftands for a Semiquaver. 

Max m 
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Maxim EH. 

The Quantity of the blank Intervals, or Difcon- 
tinuity of the Lines, will exactly reprefent the Du¬ 
ration of Silence or Refts. Ex.gr. 

= inrn 


Maxim IV. 

The different Degrees of mufical Sounds, as Ga¬ 
mut, A re,Bmi, &c. may be reprefented by the dif¬ 
ferent Situations of thofe black Lines upon the red 
ones or faint ones. Ex.gr. fee Tab. I. Fig. I. 

Problem. 

To make a Machine to write Mujic in the aforefaid 
Character as faft as it can be play'd upon the 
Organ or Harpfichord, to which the Machine is 
fixed. 


Poflulatum. 

That a Cylinder may be made by the Application 
of a circulating, not a vibrating, Pendulum , to move 
equally upon its Axis the Quantity of i Inch in a 
Second of Time, which is about the Duration of a 
Minim in Allegro’s} 

Suppofe the Cylinder a (fee Fig. 2.) to be fuch, 
and to move under the Keys of an Organ, as b, c,d , 

3 and 
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and nail Points under the Heads of the Keys, it is 
manifeft, that if an Organift play a Minim upon c, 
that is, if he prefs down c for the Space of a Second, 
the Nail will make a Scratch upon the Cylinder of 
i Inch in Length, which is my Mark for a Minim . 

Again, if he reft a Crotchet , that is, if he ceafe 
playing for the Space of half a Second, the Cylinder 
will have moved under the Nails half an Inch with' 
out any Scratch 5 but if the Organift next preffeth 
down d for the Space of half a Second, the Nail 
under d will make a Scratch upon the Cylinder half 
an Inch long, which is my Mark for a Crotchet . It 
will likewife be differently fituated from the Scratch 
that was made by c } and confequently diftinguilhed 
from it as much as the Notes now in Ufe are- from 
one another by their different Situation in the Lines, 
{Vide Fig. 1.) 

Thefe three Inftances include all that can be per¬ 
formed upon an Organ, &c. (Maxim I.) 

Therefore it is already demonftrated, that whatever 
is play'd upon the Otgan during one Revolution of 
the Cylinder a {Fig. 2.) will be infcribed upon it in 
intelligible Characters. — I proceed to fhew how 
this Operation may be continued for a long time. 

In Fig . 3 . aa, b> c, d, are the fame as in Fig. 2. Let 
x be a long Scroll of Paper wound upon fuch a Cy¬ 
linder as z. Let eeee be the fame Scroll brought 
over the Cylinder a a, to be wound upon the Cylin¬ 
der//, as faft as the Motion of aa (which is deter¬ 
mined by a Tendulum ) will permit. 

It & manifeft, that whatever is play’d upon the 
Organ during the winding up of// will be written on 
thte Scroll by the Pencils h } c, d, &c. 


All 
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All the Graces in Mufic being only a fwife Suc- 
ceffion of Sounds of minute Duration will be ex- 
preffed by the Pencils by fmall Hatches geometrically 
proportion'd to thofe Durations. Ex. gr . 

A, Angle Beat - 

A doable Beat ' 

A Shake 
A Twa 


A Angle Backfall 
A doable Backfall 
A Shake and 5 turn 


If a Line commence exa&ly over 
Termination of another, it is 
an Indication of a Slur j as Z— 
So a fmall Interval indicates 
the contrary; as — __ 


or under the 



Flat or (harp Notes are implied by their Situation on 
the red Lines? the natural Notes being always drawn 
between them, viz .in the Spaces. {Vide Fig. i.) 

The Scroll may be prepared before-hand with red 
Lines to fall under their refpe&ive Pencils. It is the 
fureft Way to rule them after j tho’ it is feafible or 
pofHbie to contrive that they may be ruled the fame 
■Inftant the Mufic is writing. 

■ The Places of the Bars may be noted by two fu- 
pemumerary Pencils, with a Communication to the 
Hand or Foot of a Perfon beating Time* 

Grave 
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Grave Mufic from brisk, flow from faft, &c. will 
be better diftingutfhed by this Machine, than in the 
ordinary Way by the Words Adagio , Allegro, Grave, 
*Prefio , &c, for, by thefe Words, we only know in 
general this muft be flow or fa ft, but not to what 
Degree, that being left to the Imagination of the 
Performer j but here l know exa&ly how many Notes 
muft be play’d in a Second of Time viz. as many 
as are contain’d in i Inch of the Scroll per ‘Pojiulatum 

P-44-7- 

Laltly, Whereas, in the ordinary Way of writing 
Mufic, you have either no Character for Graces, or 
fuch as do not denote the Time and Manner of their 
Performance, here you have the minuteft Particles of 
Sound that compofe the moft tranfient Graces ma¬ 
thematically delineated. 

N. B. Tho’, to facilitate the Demonftration, I fup- 
pofe the Pencils to be fixed under the Heads of the 
Keys, and confequently to require a very broad 
Scroll to pafs under them 5 yet I intend the Pen¬ 
cils a more commodious Situation, viz. the Mo¬ 
tion of the Keys to be communicated by fmall 
Rods to them (which I know better how to do than 
to deferibe, the Scheme would be fo perplex’d). 
The Pencils are to be made of Steel, and ranged 
in clofe Order like the Teeth of a fmall Comb, 
fo that a very narrow Scroll will do. I can pre¬ 
pare the Paper to receive a very black Impreffion 
from the Pencils at fo cheap a Rate, that, at the 
Ixpence of 6d. in Paper, 1 can take in Writing 
all the Mufic that the fwifteft Hand fhall be able 
to play in an Hour. 

HI. 
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III. The Figure of the Muftela foffilis; Com¬ 
municated frotn Dr. Gronovius at Leyden 
to Mr . Peter Collinfon, F. R. S. 


z.if USTELAfojfilis, Jive Cobites COtTU- 
•74 - 7 * Ifl l e j' cenS) n nets quinque mgr'ts longitu- 
dinalibus. Arted. Ichthyol.gen. xi. 3.*. Vide Tab. II. 

Fig. I. 

This Fifh was kept alive in a Jar of Water a Year 
wanting 9 Days, without changing the Water, and 
without any other Food than what the Water af¬ 
forded. They dig them out of the Sands near We- 
fel in Holland. 


IV. Some -Qbfervations on the Belluga-Stone, 
by Mr. Peter Collinfon, F. R. S. 

Read Match ^HESE Stonesof the Belluga were 

*746*7* J colleded by Dr. Cook at Afiracan , 
and fent to Dn Sanches at c Petersbutgh, by whofe 
Favour they came to me. I have applied to thole 
Gentlemen to fatisfy my Inquiries about them, and 
the Accounts they have communicated, with my 
own Obfervations, are as follows: 

The Calculus of the Belluga is found of various 
Shapes and Sizes 3 it is moftiy of a flatted oval Fi¬ 
gure, 


♦Willoughby, Hift.Ftfc,?. 124.TAB,G, 3,4, Raiifyff,P//f.p.6g. 

N n n 
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;urc, fometimes roundifh, globular with unequal 
Depreflions, and of a ydiowifh white Colour exter¬ 
nally, and a fmooth polifhed Surface. 

Ic differs in Magnitude, as it does in Figure, from 
the Bulk of a Pigeon's Egg up to four or five times 
that Size. 

They are moftly compaft, ponderous and folid, not 
very friable, bur requiring a pretty fmart Blow of a 
Hammer to break them. They yield eafily to the 
Saw } but this defaces their internal Texture, which 
is very remarkably elegant and regular. The Stones 
confift of concentric Coats firmly adhering to each 
other, formed about a Nucleus, which appeared to 
be quite an heterogeneous Subftance, both from its 
Colour, Hardnefs, and Texture. 

But another obvious Circumftance in its Stru&ure 
renders the Belhiga Stone different from moft 
others, which is its radiated Appearance. It feems 
compofed of an infinite Number of fhining Rays, 
regularly diverging from the central Nucleus to the 
Circumference, rgprefenting both in Colour and 
Form the Flakes of a pure white Terra foliata Tar - 
tari, or (excepting the Colour, which is ydiowifh) 
the ftriatcd Spcula of Antimony. 

This Stone is found in the Filh called the Bel 
Ijtga, a, Species of Sturgeon, jthc dcipenfer $uber~ 
'cults carens Artedu, Part 10 . pig. 92. It is com¬ 
monly called Lapis. BeUugce, by the Ruffians Kamen 
Belluga, which fignifies the fame thing. 

Of this Fifli feveral Authors have given us the 
following Account; in Shape it is not much unlike 

a Sturgeon, 
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a Sturgeon {#,; only its Snout is proportiouably 
fhorter and thicker 5 the Skin on the Back is light- 
grey, bat under the Belly it is white, and without 
Scales (b ): Its Flefh is whiter than Veal 5 whence 
the Name Bellnga, or the white Fifh; and affords a 
much more delicious Difh (c) than Sturgeon, Of its 
Row or Spawn is made the Cavear 5 and fome arc 
found fo large as to >ield from 156 to 200 Weight 
of it. They are found in grcatdl Plenty, and cfpc- 
cially thofe of the large!! S ze (d) in the River 
Volga, about the City of Afiracan (V)- Straten • 
berg fays, he faw one caught in this River 56 
Feet long and 18 Feet thick; and takes them to 
be the largeft River Fifh. in the World. They are 
likewife found in other Rivers, as the ‘Don, and 
thofe that flow into the Baltick and Cafpian Seas. 

I am not certainly informed, neither do Authors 
agree, in what Part of the Fifh this Stone is found s 
Stralenbergh fays, in the Head" and Stomach; 
fome {/) fay, in the Air Bladder 5 others in a parti¬ 
cular Bag near the Anus or inferior Gut; others again 
in ftill different Parts. It is found in both Sexes, 
but ofteneft in the Male, and of all Ages; but is very 
rare and fcarce, for in a thoufand Fifh it often hap¬ 
pens not to meet with a Stone. 

From hence it would appear, that thefe Stones ate 
• preternatural to the Fifh 5 perhaps morbid Produc¬ 
tions, juft as the Stone in the human Bladder, not- 
withftanding its curious and regular Form; probably 
Nnaa the 


(a.) fiAiCrnTj HJiory of Raffia. (*) Stralenbergh’; 

Hijiory of Siberia. (e) Crull’s Hifiiry of Ruffia. (d) Stra- 
tnbergh ibid, (e) GruU'f ttfl, a/Ruffia. (/) Dr, Cook'; LtUtr. 
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the Food of rfie Fifli ,* the Situation of the Parts in 
which it is generated, and many other Circumftances, 
may contribute to this Uniformity of Appearance. 

A little of this Stone fcraped, and laid upon an 
hot Iron, gave a faint urinous Smell, and calcined 
into a light, greyifh, infipid Earth. 

Had it been a real animal Subftance, or a confti- 
tuent Part of the Animal, its Smell would, in all 
Probability, have at once difcover’d it. 

The Natives about the Volga very much efteetn 
this Stone for its Virtues, being in great Reputation 
to promote Delivery. The common People take 
from io Grains to 30, 40, or even 60 fcraped fine 
in a little Water, 2, 3, or 4 times in 24 Hours, 
when the Cafe is dangerous. 

It is alfo highly commended as a Diuretic and 
Lithontriptic; and this not only amongft the com¬ 
mon People, but amongft fuch as are more capable 
of informing themfelves of its Effects. 

References to the figures in Tab. II. 

* 

♦ 

Tig* 2. an oval Stone, Sat and rugged on its under Side; Part of which 
jbas been (Scraped away, and is broken into two Pieces by the Crack c, d. 
at e and/ appear 2 Nuclei or Centers of imaller Incroftations near the 
Surface of the larger Stone. 

Is the larger Fragment of the feme Stone, or the Side b, c, d. at 
Carter aaffceowjiOiProtal^anqe 4 i?fhe,ae*t 
are theihiiaag Rays tSverging from the central Nuchus. 

4- The fmdler^Fragtt&ne, or tik Side a,% d. in which the finaller 
Nncli ? and/ of fig, 2 * appear, b is the central Nucleus, which fills 
up the Cavity £ in fig, 3 * and 1, i, /, are the like Sprays or Spicula as in 
& $• 

Ftg* 5 * A u noQth oval Stone, in Form of a long Egg. 
fig- o my, two Piecer, v rfivai r,rf. e in fig. 6. is the 

Nucleus at Center of the Scoae^ Which feems to have been a Tooth of 
a Pifti, and filed up the Cavity / in fig, j, and i, i, i,i, hue the 
SjjAays or Sfiada in bdth Figures. 

v. 
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V. An Obfermtion on an Occultation of Cor 
Leonis by the Moon } on Thurfday, March 
12. 174.7, in Surrey-Street in. the Strand, 
London, with a reflecting Stelefcope , made 
by Mr, Short, F. R. S. which magnified 
about 100 times ; communicated to the Royal 
Society by J. Bevis, M, 2 ). 

Read March ig. 

I7+6 " 7 ' Apparent Tme . 

d h t n 

1747, Mar, iz 8 24 19 The Star immerg’d into 

the dark Limb. 

9 27 4 It emerg’d from the en¬ 
lighten'd Limb a fmail 
Matter to the Weft of 
the Moon's Zenith. 

44 4I The Moon’s preceding 
Limb pafs’d the Meri¬ 
dian in theTranfitory. 

44 21 The Star paCed the Me¬ 
ridian. 

Mr. Short, another Gentleman, and myfelf, agreed 
to a Angle Second in the Immerfion, with different 
Telefcopes; but I faw and pronounced the Epter- 
fion a or 3 Seconds before them.—-There had 
been an exaffc Obfervation of the Sun’s Tranfit at 
Noon 5 and the Clock gain’d about half a Second 
a Day. 


Wc 
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We reckon Surrey-Street 27 Seconds in Time 
Weft of the Royal Obfervatory at Greenwich . 

Mr. John Cathn had a few Days before deliver'd 
me a Computation of this Eclipfe, corrected from 
two Places of the Moon, obferv’d the 28th of Fe¬ 
bruary and the 2d of March 1729, correfponding 
pretty nearly with her prefent Situation$ as likewife 
from the Star’s Pofition, as I had redify’d it from 
fevetal late Obfeivations j and this gave the 

Immerfion at —— - 8 26£ 

Emerfion —• - 9 30 


J. Bevis. 


VI, An Obfervation of an uncommon Gleam- 
cf Light proceeding from the Sun, by Mr . 
Peter Coliinfon R R & 

Read March N the 8th of March 174 - 6 - 7 * near 

*74 7- g Q > clock in the Morning, as I 

was riding within three Miles of Brentwood in 
EfeXf. there appeared a lingular Thanomenon in the 
Heavens? the Sketch (Tab. . Fig. .) may give 
feme Idea of it. 

The Morning was fine and clear, the Sun ftione 
bright, no Cloud to be feen, but the Air a little 
hazy: Where the Rhanomenon appeared, which was 
a bright cloudy Spot, feetrid a very fraall Portion of 

a Rainbow* 
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a Rainbow, only the Colours very faint. It was in 
a horizontal Dircftion North of the Sun, and from 
it projefted a long luminous Ray, which terminated 
in a Point. —— It continu’d very ftrong for more 
than half an Hour after I faw it, and then vanifh'd 
away by degrees. 


P. Collinfon. 


VII. ExtraEi of a hotter from Mr. Benjamin 
Cooke ERJS. to Mr. Peter Collinfon F.R.S. 
concerning the Property of new Flanel 
fparkling in the dark . 


Newport, IJU ofWiglt, Jan. 13. 1746-7.'' 


XeaJMsack ig.Qi INCE I have read the TranfaEHon 
^ N°. 470. with refpeft to the fpark- 
ling Lady, who could communicate a kind of el eft deal 
Eire to her Garments, I can give you an Inftance 
nearly like it, of a Lady who was furprifed at fuch 
an Appearance from a Flanel Petticoat, which flic 
happen’d to fliake in the dark. But at laft we found, 
that new Flanel, after fome time wearing, would 
. acquire this Property 5 but that it loft it by being 


VUL 
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VIII. A Letter from Mr . John Hill, Apothe¬ 
cary to the Prefident, concerning Windfcr 
Loam, 

Head March 19. A n Accident calling me Yefterday to 
I74<5 ' 7 ‘ jLX. Hedgerley, the Place where there 
is dug an Barth commonly call'd Windfor Loam, 
and famous not only in England, but many other 
Parts of the World, I took an Opportunity of going 
to the Pits, and informing myfelf of the prefent 
Condition of them: And as there appears too mueh 
Probability that this Earth will be exhaufted, and 
loft intirely to the World, in a few Years, I pre¬ 
fume it may not unacceptable to you to have an 
Account of the Pits of it, and whatever elfe relates 
to it, taken on the Spot $ which I here do myfelf 
the Honour of communicating to you, and fhall take 
the Liberty of adding to it what has ltnce occurred 
to my Thoughts in regard to the fupplying its Place 
when loft, in the many different Occaftons on which 
it is now us’d. 

This Earth itfelf is a coarfe harffi Loam, compofed 
of a very large fhihing Sand, of extreme Hardnefs, 
and a fine foft tenacious Clay: Its Value is its re- 
matkafcle Quality' Of handing the Force of the 
mod violent Pires without running to a Glafsj 
which makes it extremely ufeful to all who 
have Occafion for fuch Fires, and is the Reafon 
of its being fent not only into all Parts of 
England, but to Holland, Germany , and many other 
Parts of the World, It is ufed for making the 

Bricks 



C 459 ] 

Bricks employed in building the Wind-Furnaces 
for melting Iron, for coating over the Infides of Af- 
fay-Furnaces, ufed by the Workers on Metals, and 
on many Occafions of like kind at the Giafs-Houfes, 
both in England and other Nations. 

The Place where it is dug is Hedgerley before¬ 
mention d, a fmall Village about 22 Miles from 
London , furrounded with Hills, under one of which 
this Loam lies. The Pits are about a Quarter of a 
Mile South-weft from the Town, and five Miles 
North of Windfor: They extend over four Acres of 
Ground, fituated on the Dcfcent of a Hill; and were 
intended to have been carried over much more 
Ground by the Pcrfon who now works them; but, 
on Trials, the Loam is found not to extend as was 
imagin’d. 

They dig, before they come at this, a very good 
common Brick-Clay, a Tile-Clay, and a Potters 
Earth, a kind of Clay of a firmer Texture, and deeper 
Colour, than either of thofe ;but the Strata of thefe 
are feldom pure or regular, and at the Boundaries of 
the Stratum of Loam a pure hard Sand evidently 
the fame with that in the Compofition of the Loam, 
but left ioofe, from there not having been Clay 
in the Way to bring it into the Condition of the 
perfect Mafs. They have already work’d the Stratum 
fo far as to find it bounded Eaft and Weft by Beds of 
this Sand, and Northward by Chalk, and are there¬ 
fore afraid it will be fo'on exhaufted; at leaft, what¬ 
ever they get hereafter muft be procur’d with more 
Labour and Expence, as they have no where to fearch 
for it but higher up in the Hill; from whence it 
muft be fetch’d at greater Depths, and much more 

Ooo Expence: 
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Expence; and this increafing Difficulty of procuring 
it has been the Reafon of its riling in its Price to 
that it is now fold at, which is five Shillings a 
Bulhel in London ; but which is not to be wonder'd 
at, fince on the Spot the Quantity that makes a 
thoufand Bricks, which us’d to coft is, and 8 d. now 
coils 10 s, the Digging, and will every Year coft more 
and more, unkfs a new Stratum of it fhould be dis¬ 
cover’d fomewhere thereabouts, which their many 
unfuccefsful Trials make them at prefent defpair of. 

It is to beobferv’d, that this valuable Earth forms 
but a fingle Stratum ,, and that does not rife and dip 
with the Elevation and Defcent of the Hill, as the 
Strata of the Earth, Stone, &c. in Hills ufually do, 
but feems to be even and flat at its Bottom j for the 
higher up the Hill they open their Pits, the deeper 
in proportion they find the Stratum of Loam lie. 

It is worthy Obfervation, that this Hill appears 
from this not to have been form’d as the Hills and 
Mountains on the Earth in general have been by a 
Difruption and Elevation of the Strata by Violence 
from within the Earth } for, in that Cafe, this Stra¬ 
tum ofLoammuft have been elevated with them, 
and would have been as near the Surface, or nearly 
Jib, in one Part of the Hill as in another, and need 
have been dug for no deeper from the Top than from 
any other Part; whereas, on the contrary, it appears 
to lie fiat and level underneath the whole Mafs of 
Earth, which makes the Hill, and was, in all Proba<- 
bility, the Surface, on the firft Settling of the ter* 
reftrfal and other Matter from among the Waters 
of the Pelage. 


The 
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The Earth, which makes the Hill, fecms to have 
been a prodigious Mafs of Matter, roll'd along by 
the irrefiftible Force of that immenfe Body of Wa¬ 
ter, and afterwards lodg'd upon it. 

That this might be the Cafe, the immenfe Force 
of that vaft Quantity of Water, and the Eafe with 
which heavy Bodies are moved in Water, may ferve 
to make probable * and what the more favours the 
Conjcfture is, that the Earth which makes the Hill 
is not difpofed in fuch regular pure Strata as the 
Earths fettled regularly from the Waters always arc, 
but feems evidently a mixed Mafs, made by the jum¬ 
bling together of various Kinds of Clay, &c. which 
are, in feme Parts of it found pure, tho' not in 
whole Strata 5 and in others irregularly blended in 
different Proportions one with another ; which, as 
the principal Matters that compofe it are of very 
different Colours, viz. a red and a white Clay, is 
the more apparent. And this is Further confirm'd, 
by there being none of thofe common extraneous 
Nodules found lodged in it, which are fo frequent 
in the Strata of Clay formed by Subfidence; fuch 
as the Ludus Helmontii , *Pyrit £, &c. Thefe have 
fettled with, and lodged themfelves almoft every, 
where among thofe Strata ; but it is no Wonder 
there are none of them here, if this Hill has been 
formed, as I imagine j ftnee, in the rolling it along, 
they muft naturally have been left behind: And l pro- 
mife myfelf, that the Frequency of thefe Bodies in 
almoft all our little Clay-pits, and the intire Abfence of 
them ia the vaft Quantities of Clay that have been 
dug here, will be efteemed, by all who have look'd 
deeply into thefe Studies, one great Argument of 

O 0 o z the 



[ 462 ] 

the Truth or this Syftem; which may alfo extend 
perhaps to many other Hills as well as this. 

As* the Workmen are now obliged to dig this 
Loam at 26 Feet deep, inftead of about 14, at which 
Depth they long found it, and muft hereafter, as they 
are obliged to afcend the Hill, dig it at 38 or 40 
Feet,* the Price of it will, I am afraid, rob us of 
it, before the Vein is exhaufted. I think it would 
be a Matter worthy Confideration, whether, from 
examining the Parts it is compofed of, a Succeda- 
neurn might not be found for it, by an artificial 
Mixture of fimilar Subfiances. I11 order to attempt 
this, I have, by means of Water, dilunited its Parrs, 
and procured them feparate; and, on comparing 
them with the various Earths and Sands from different 
Parts atEngland, which I have at times procur’d, I 
think that I can exaftly match the Sand with one- 
from Hampftead’Heathy and the Clay with one 
from a Pit near the lower End of Highgate : The 
Proportions may be eafiiy learned, by accurate Ob* 
fervation of the Quantities of each, where difunited* 
and a Succedaneum on thefe Principles eafiiy made. 
I intend to attempt it, and recommend the Trial of 
it to Dr. Mortimer , who is well acquainted with 
the genuine, in Chemical and MePallurgic Opera¬ 
tions, in both of which he is very converfant 5 and 
I hope to find it equally ferviceable* 

It is evident to me, that the only Reafon why it 
endures the Fire fo much better than other Clays, is- 
the extreme Hardnefs and great Quantity of the 
Sand it contains: And as I imagine it eafy to throw a 
Sand of equal Hardaeis, and in equal Quantity, into- 

an 
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an artificial Loam. I fee no Reafon to doubt of 
making it equally ufeful. I am. 


Bmadway Wejhmnjhr, 
May 28, 1746. 


SIR, 

With all RcfpeB, 

* 

Yaur very obedient 
humble Servant, 


John Hill. 


IX. J Letter from Mr. Rob. Lucas, concerning 
the Relief he found in the Stone/my the Ufi 
of Alicant Soap and Lime-Water, to his Bro¬ 
ther the Rev. Mr. Richard Lucas F.R.S. 

Dear Broiler, 

Read March 26.T’ HAVE now the Satisfaction to ac- 
1 747' quaint you, that, by God’s Bleffing 

upon the Means His Providence direded me to the 
Ufe of, I am fo far recovered of my Diftempcr (no 
other than the Stone), that I have not the leaft Doubt 
of bein<* quite free from it in a littic time. I am 
continually \oiding Stones all bioken, white on the 
Outftde, without much Pain. I can now walk twice 
as feft as I could three Weeks fince, without Uneafb 
finds* nay t rode the other Day at once 24 mcafur d 
Miles, trotting moft of it, without Pam or Change 
of Uiinej in one Word, I can be as certain of the 

difloKi ~ 
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diftolving Power of my Medicines as I can be with¬ 
out feeing the DiiTolution. 

Dr. Morgan advifed me to drink a Pint of Lime- 
water every Day. Colonel Morgan and {his Lady 
coming on a Vifit, advifed me to take 4 Pills of Alt- 
cant Soap Morning and Evening; upon which I re- 
folved to add the Soap-Pills to the Ufe of the Lime- 
Water 5 only, inftead of the Quantity propofed, I 
took between 20 and 30 a Day, amounting to near 
an Ounce > which I thought I might fafely do, well 
knowing, that Mrs. Stephens’s Prefcription amounted 
to almoft 3 Ounces of Soap, befides other Ingredients: 
Afterwards I found in an Extract publifhed in the 
Magazine, taken from Dr. JVhytt'% Treatife about 
diflblving the Stone in human Bodies, the Prefcrip- 
tion of the very Medicine I ufed; only a Quart or 
■three Pints of Lime-Water inftead of a Pint, upon 
which I doubled my Quantity. 

I have ftnee borrow'd the Treatife myfelf, and 
would earneftly recommend the reading of it to every 
Perfon troubled with that Diftemper. The Experi¬ 
ence theDoftor has had of the real Effeft of this Pre- 
feription in this Diftemper, join'd with the many Ex¬ 
periments I have found of the diftolving Power of 
Lime-Water and Soap, gave me great Satisfac¬ 
tion* 

I have ufed with great Succefs Stone-Lime newly 
calcin’d 5 but by thofc Experiments it ftiould feem, 
that the diftolving Power of Lime-Water made of 
'Oyfter-Shells is aimoft double to that of Lime-Stone. 

There are two good Qualities attending thefe Re¬ 
medies* the Sift is* That they are cheap, eaftly come 
at, and prepared by one's felf. 2 My-> That they may 

be 
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be fafely ufed for a long time, without Danger to 
Health, I can vouch by my own Experience $ for a 
Quart of Lime-Water, and an Ounce of Soap, has 
never given me the leaft Naufeating, Lownefs of 
Spirits, or Abatement of Appetite, and I think I was 
never better in Health than I am now. 

My Motive for being fo particular in this Affair, is 
a Defire to be inftrumental, by your means, of giving 
Eafe to others in fo unhappy a Condition 5 being 
firmly perfuaded, that what has already fo far reliev'd 
me, will, if prefcrib'd, diffolve Stones of greater Mag¬ 
nitude than I fuppofe mine to be. from 

Akrgaumsi Dec# Ymr affeBionate Brother, 

I74<5. 


Robert Lucas. 


X. *fhe Figures of fome very extraordinary cal¬ 
culous Concretions formed in the Kidney of 
' a Woman \ communicated by Mr . Gbark$ 
Lucas at Dublin. 


See Tab. III. 


fnfaied March 26. T\ARTS of a calculous Concretion 

wr* t _j . t rr* 


JL formed in the left Kidney ot 
Mary Anne MacAdahon, otherwife England, taken 
out after her Death, in the 30th Year of her Age. 


Figure 



figure I. A View of the anterior Part of the Calculus 
in its proper Situation, wanting, to complete its 
Form, hi. and v. and Come other fmall Pieces 
which were joined or adhered to it at A . 

fig. II. A View of the pofterior Part, completely 
the reverfe of fig. i. 

fig. III. A View of another Portion, which, by the 
Intermediation of fome fmalier Pieces, was joined 
at Bio fig. i. at A. 

fig. IV. The reverfe of fig. in. 

Fig. V. A Poition which teem'd broke oft fig. i. stAi 
for it fitted it exactly at C. 

Fig. VI. VII. VIII. Different Fragments, whofe Places 
could not be certainly determined. 

Fig. IX. A Nucleus of a dark Olive*Colour, and 
oval Figure, of the common Texture and Conflu¬ 
ence of ordinary Calcuh, difeovered by cutting 
fig. v. tranfverlely at e D. 

Fig. XT A tranfverfe Section of fig. n. at E, very 
folid, white, and femi*peUucid, except at F> where 
a brown Vein, of the Colour of the Surface of the 
Nucleus, fig. ix, at G, and very porous, runs 
.throughit. 



[ + 6 7 ] 


XI. Part of a 0 Loiter from Mr. William Ar- 
deron F. R. S. to Mr. Henry Baker F.R. S. 
concerning the Formation of Pebbles. 


Dear Sir, 


Read April 2. ▼ n m y late Searches after Sands, Peb- 
'747- b|cs, and other Foflils, in oar County 

of Norfolk (lbme whereof I had the Pleafure to fend 
you not long ago) I made fuch occafional Obferva* 
tions on the Situation and Condition of the feveral 
Bodies I met with, as Reafon mud, I think, fuggeft 
to every Man that confiders them. I fhall trouble 
you with no Hypothcfis, nor form any random 
Gueflfes, to account for fuch their Situation, and the 
Condition wherein they are found; but, if a Rela* 
tion of true Fads, and Conclufions naturally dedu- 
cible therefrom, may prove acceptable, they are in- 
tirely at your Service. 

In all Strata of Pebbles, that I have yet examined, 
there are fome which are broken, and whofe Pieces 
lie together, or very near each other •> but, as Bodies 
of fuch Hardncfs could not be broken without fome 
confiderable Force or Violence, their Situation 
implies, that they differed fuch Force or Violence 
as broke their Parts afunder, in or near the Place 


where they at prefent lie. 

Others again have had Pieces broken from them, 
though not the lead Fragment of thofe Pieces can 
now be found: From whence we mull conclude, 
that whatever might be the Caufe of their Fraclure, 
they mud cirher have been broken at fome Place 

P p p did act 
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diftant from where they now lie, or the Pieces broken, 
from them muft at fome time or other have beet: 
removed to fome diftant Place. 

Several of thefe Pieces of broken Pebbles have 
their Edges and Corners fo very lharp, that it feems 
as if they had never been removed from the Place 
where they received the Damage. Others have their 
Sides and Comers fo blunted, rounded, and worn 
away, that one cannot help imagining they muft 
have been very roughly toffed backwards and-for¬ 
wards againft other hard Bodies, and that too with 
great Violence, or for a very long Continuance*, 
fince, without a great deal of Friction, fuch hard 
Bodies could fcarcely have been reduced to the Forms 
they are now found in. 

it may poffibly be objected, that thefe Pieces of. 
Stones grew in the Figure wherein they now ap- - 
pear 5 but I am fully fatisfied, that any Man who will 
take the Pains to examine thefe Bodies carefully, will 
foon be convinced, from their Veins, or Grain, or 
Coats, which furround each, other, fomewhat like 
the different Years Growth in Trees, that they 
muft once have been complete and intire : And this 
will be more fully evident, if they are compared 
with a Stone broken by Art. 

Among thefe Strata of Pebbles are feverai Frag¬ 
ments of various Kinds of Marble, various Kinds of 
‘'and-Stone, and various Kinds of G/fifitm (though 
this Part of the Kingdom affordeth no fuch thing); 
mod of which have attained the Hardnefs of the 
very haideft of our Pebbles, as k fhould feem, by 
lying amongft them. 

-Such 
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Such Pebbles as are found here in Strata near the 
Surface of the Earth, are much more brittle, and 
break eaiier' without Companion, than thofe which 
lie in deeper Strata: For, if the firft of thefe fail, 
but with their own Weight, upon any other Stone, 
from the Height of 3 or 4 Feet, they will break very 
frequently into ten or a dozen Pieces; whereas fuch 
as arc found deep in the Earth will endure being 
thrown againft one another with all the Force one 
can give, and that too twenty times perhaps, before 
the Icaft Splinter of them can be broken off. 

I have conftantly found, that the more clean 
and tranfparent the Sands are with which our 
Pebbles are mix’d, the more beautiful the Pebbles 
themfelves are, however different their Colours 
be. 

It is wonderful to obferve and confider with what 
amazing Skill the Creator of all Things hathdifpofed 
the different Strata of the Earth, to ferve the Put- 
pofes of His Wifdom. 

The vegetable Mould or Surface of the Earth is 
compounded or made up of Sands, Clays, Marls, 
Loams, rotten Stalks, and Leaves of Herbs, &c. 
ferviug as a proper Bed and Covering, as well as a 
Receptacle and Conductor of Moifture, to the Roots 
of Trees and Plants in general. 

Sands and Pebbles may be confider’d as Drains for 
carrying off the redundant Moifture, to where it may 
be ready to fupply the Place of what is continually 
riling in Exhalations } but, left the Strata of Sand 
(hould be too thick, fmall ones of Clay are often 
placed between, and feem intended to prevent this 
Moifture from departing too fat from where 

P p p z ^ 



[ + 7 ° ] 

it may prove of general Ufe. Ana, left thefe carious 
but thin Partitions of Clay fliouLi ghe Way, by 
their Softnefs, for the Particles of Sand to inftnuatc 
into them, and thereby let the Moifture pafs through, 
thin Crufts of a l'errugineous Subftance are placed 
above and beneath each of thefe clayey Strata, 
and ferve effe&ually to keep the Clay and Sand 
afunder. 

The Obfervations you have now read muft be 
underftood to relate to the County of Norfolk only ; 
for I have never had any Opportunity of fearching 
the Bowels of the Earth in other Places; but the 
general Uniformity of Nature makes me fuppofe the 
Situation and Cijcumftances of Pebbles, Sands, &c. 
in other Counttics may not be very different. Be¬ 
lieve me, 

SIR, 

Norwich, March 3. 

I 74?-6‘ Tours, &c. 


W. Arderon* 
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XII. A Let Ur from Arthur Dobbs Efqi of 
C?iHe-Dobbs in Ireland, to the Rev. Mr, 
Charles Wet.it In, Chaplain and Secretary 
to His Royal Highnefs the Entice of Wales, 
concerning the C l)iftances between Afia and 
America. 

SIR, 

R<cd April 9. ▼AM extremely obliged to you for the 
1747. ^ Trouble you have taken, in corre- 

fponding with Profeffor Euler * upon the Rujfian. 
Difcoveries Eaftward from Kamfchatka, and com¬ 
municating to me the Accounts he had of Behring’s 
Iaft Voyage, and of his Difcovery of the Lands 
Norfh-Eaft of Japan which the Profefi.br could 
only have inaccurately, not having feen any 
Journal to fix the Latitude and Longitude of the 
Countries he then difeover’d: But fince Profefibr 
Euler, fway’d fay the Opinion of Captain Behring , 
feems flill to believe that the laft Land he difeover’d 
is joined to California , which Country is now known 
to be Part of the Continent of America , and not an 
Bland (in which Fad of its being continuous to Ca¬ 
lifornia I differ ftill in Opinion from him,) for, if 
that were a Fad to be depended upon, I would can¬ 
didly own, that there could be no Pafiage from the 
North-Weft of Hudfon’s-Bay to the Weftern Ocean 
of America , without failing near 70° of Longitude 5 
the Diftance of the North-Eaft Cape of Afia from 
the North-Weft of Hudfons-Bay, inaParallelalmoft 
as far North as the Polar Circle, before the Pafiage 

can. 


* See Tran/. N°. 482, p. 421* 
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can be made to the ‘Pacific Ocean * which might 
therefore be very reafonably call'd an impradicablc 
Paffagc, as it could not poflibly be made in one Sum¬ 
mer, if at all) i and ft nee Profeffor Euler has been 
fo kind as to give me Captain Behring’s Reafons for 
fupporting his Opinion, which are principally from 
the fmall Diftance he fuppofed it was, from the Coaft 
he difeover’d, to the Weftern American Coaft atGz- 
lifornia (which he imagin'd was much nearer his 
North-Eaft Cape of Ajia than it is in Fad) 5 I muft 
therefore, in return to the ProfefTor’s Goodnefs, in 
communicating to me all he has known in that Dif- 
covery, beg Leave to give you this further Trouble 
of communicating to the Profcfior my Reafon for 
ftiil diffenting itom Behring’s Opinion, that the Land 
he difeover’d laCt was Part of the Cohtinent of Ame¬ 
rica, or continuous with California ; and if he find 
the Reafons for fupporting my Opinion make it 
more probable, that there ftiil may be a large Open¬ 
ing betwixt thefe new-difeover’d Countries and Cali¬ 
fornia, I am fenfible it will give the ingenious and 
learned Profeftbr great Pleafure, to think we may yet 
hope for a PafTage by Hudfons-Bay to the Weftern 
American Ocean, without being obftruded with Ice. 
after palling Hudfons -Sreight. 

The Profeftor imagines I might have been led 
aftray, by not confidering, that the Nortih-Eaft Cape 
of Ajia is much more Eaftcrly than has been laid 
down in any former Charts; which is now known 
accurately, by the Eclipfe of the Moon obferved by 
Captain Behring at Kamfchatka. 

I have ,an..Abftra& of his Journal ‘by me, upon his 
firft Difcovery in 172S, and 1729, when he obferved 
that Eclipfe, and the Calculation of the Longitude 
7 from 
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from it j and ftand by his Longitude he has fix'd 3 ana ’ 
allow that his North-Eaft Cape is in the other Hemi- 
fpherc 3 reckoning Eaft ward, cither from Fero, as the firft 
Meridian, or from Londons which laft I (hall follow. 

Behring fixes his North-Eaft Cape 126" 7' Eaft, 
Longitude from Tobolski 5 and Tobolsk} is 86 ° Eaft 
from Fero ; fo the Cape is 212 0 7' Eaft o£ Fero, 01 
about 194 0 Eaft from London. — By Captain Mid¬ 
dletons Obfervationof Jupiter’$ Satellite at Churchill 
River in Hudfon’s Bay, that River is gf Weft from 
Londons which, added to 194 0 , makes 289°; con- 
fequcntly the North-Eaft Cape of Afia is 7t°diftan£ 
from Churchill, to complete 360° 5 which, in the 
Latitude of 6 f, computing 8 Leagues to a Degree 
of Longiude, of which 20 make a Degree of Lati¬ 
tude, the Diftance betwixt that Cape and Hudfon’s 
Bay would be f 68 fuch Leagues. 

Erom the known Longitude of the North Cape of 
Japan in 40° Latitude, which is pretty exa&ly known, 
from the Obfervations made by the Jcfuits at Feting, 
and is about 1 yo° Eaft from London, and from the 
beft computed Longitude of California in 40° North 
Latitude, it lies in 130° Longitude Weft from Lon¬ 
don, making together 280°, leaves 8o° for the Di¬ 
ftance of California from Japan-, allowing 17 Leagues 
to a Degree of Longitude in 40° North Latitude,"the 
Diftance would be about 1360 Leagues: By the fame 
Calculation California muft be at leaft 7 or goo fuch 
Leagues from the North-Eaft Cape of Afia 3 fo that, 
in fo great a Space there may be very great Coun¬ 
tries orlflands *, without fuppofingthe new difeover’d 
Country continuous to California, and might well al¬ 
low of an open Chanel or Sea, from fo to 100 Leagues 
wide, between the difeover’d Coaft and California. 

By 
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By the Account given to Profeflor Euler , Belring 
failed Southwardly to the Hies of Japan, and from 
thence failed Eaftwardly yo German Miles, about 
2)0 Englijb Miles j which makes about So Leagues, 
of so- to a Degree. At that Diftancc from Japon 
he difeover’d Land, which he coafted North-Weft; 
ftill approaching towards the North-Eaft Cape, with¬ 
out going alhore, until he came to the Entrance of a 
great Rivet ; where fending his Boats and Men alhore, 
they never return’d, being either loft, kill'd, or de¬ 
tain’d by the Natives, which made his Difcovery in¬ 
complete 5 his Ship being branded, and he afterwards 
died in an uninhabited Iiland. 

As no Latitudes nor Longitudes are fixed by this 
Account, I muft believe he failed from Kamchatka 
South-Eaft, perhaps more Southerly than to yo° La¬ 
titude j and there found Land North-Eaft from Ja¬ 
pon otherwife, by coafting it North-Weft, he could 
never approach the North-Eaft Cape, which is, at 
leaft, 40 p Longitude Eaft of Japon 5 and if he made 
Land 80 Leagues Eaft of Japon , he muft have failed 
North-Eaft to make the North-Eaft Cape. I have 
therefore Reafon to believe this Coaft was Part of 
that he faw in his firft Voyage, where he loft his 
Anchor; and is the Coaft Gama difeover’d, and the 
Hutch afterwards called the Company's Land , Eaft 
of the Streights of Uzicez, which is at leaft 7 or 800 

Leagues 


* The Japonefe , in their Maps of the World printed in Japan* 
have laid down in this very Trail two Iflands as large as Ireland , 
with the Names to them, as appears in that Map bought by Dr. 
Kmpfer in Japan in 1686 j now in Sir Hans Shane's Mufetim. 

C. M* 
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Leagues Weft of any known Land of America, and 
above 1000 near the Latitude of Japon : So that, if 
I fhould allow 700 Leagues for Countries or Iflands 
Eaft of his new-difeover’d Coaft, there might ftiil be 
a Paflage of 100 Leagues for the Southern or ‘Pacific 
Ocean to communicate with Hudforis Bay , and to 
caufe fuch great Tides and Currents, as are found on 
the North-Weftof Hud foris-Bay j as alfo a freePaf- 
fage for the Whales, which are feen in all the Open¬ 
ings North-Weft of that Bay, and are caught there 
in Numbers by the Eskemaux S avages; For, asthefe 
don’t go in by Hudforis Streight from our Atlan¬ 
tic Ocean, it cannot be prefumed that they fhould 
go up by Japon towards the North Eaft Cape, and 
from thence go 70°, or above y6o Leagues, to Hud¬ 
foris Bay , and be there in the Month of June, and, 
after flaying until September, return again the fame 
Way to the Southern Ocean, to pals the Winter.— 
Now, & Behring only coafted at aDiftance, he could 
not poffibly know whether it was a Continent, or 
great Ifland 5 the laft of which feems the moft pro¬ 
bable: However, a few Months now, if our Ships 
return fafe, will give us a Certainty on one Side or 
the other 5 altho’ I am fanguine enough to believe 
they have by this time failed through, and difeover’d 
this fo much wifh’d for Paflage. 

Thefe, Sir, are the Reafons I have ftiil to exped 
Succelsinthe Attempt I have promoted} and, if you 
think it may give any Satisfaction to Profefior .£#/«' 
to know the Reafons that fupport my Belief of a 
practicable fafe Paflage, be pleafed to communicate 
it to him, with my Compliments for the Trouble I 

Qjq q have 
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hate given him by you, and accept of my beft Ac¬ 
knowledgments for your Favoufs. I am, with the 
greateft Regard and Efteem, 

SIR, 

Cajlk-Dobb^ Feb. io» 

174-6-7. Tour mji obedient 

humble Servant, 

Arthur Dobbs, 


XXII. A Letter from the Rev. Mr. G. Cof* 
tard, to the Rev . Thomas Shaw, D. ZX 
A R* S. and Principal of St. Edmund- 
Hall, concerning the Chinefe Chronology 
and Aftronomy. 


Reverend Sir , 


Mtsd April 5°.' i ^HE Subject of our late Convert* 
* 747 - tion turn'd upon the Affe&ation of 

jfome Nations, in carrying up their Hiftorics to fo 
immoderate a Height, as plainly to fhew thofe Ac¬ 
counts to be fi&itious and without Foundation. 
This,' it vm agreed, .was the, Cafe of the BafyJmian 
and Egyptian Accounts 5 and you, feem’d to think 
it would be found to be the lame with any other 
People that Ihould make the like Pretenfions. 

The only People in later Times that have 
been thought *o amtradjd this Opinion are the 
Cixiwfe , of whofe Hjftoty the World hath been 

taught 
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taught to entertain very extraordinary Conceptions. 
But that even They will be no Exception to your 
Surmize, but, on the contrary, a ftrong Confirma* 
tion of it, will, I perfuade my felt, appear, from 
what I am now going to offer. 

I need not inform you, that the Eaftern Writers 
in general are much addi&ed to Fable and Romance. 
This is a Fad too well known to need any Proof j 
and therefore great Judgment is many times required 
to diftinguifh what is real from what is purely ima¬ 
ginary, improbable, and abfurd. I fay this, not fo 
much with regard to their Accounts of foreign Na¬ 
tions, with whofe Affairs they may be prefumed to 
be lefs acquainted, as of their own ancient State and 
Condition, and that in Ages not exceedingly remote. 
But if this Obfervation holds but too true, with rc- 
fped to thofe whofe Hiftory we are in fame man¬ 
ner acquainted with, how much ought it to put us 
upon our Guard as to thofe we are in great tneafure 
abfolute Strangers to ? 

The beft Accounts we have received of China, arc 
owing to the Jefuits . But thofe Accounts them- 
felves arc, I am afraid, to be frequently received 
with great Caution. Thefe Fathers have been fome- 
times, perhaps, not fufficiently verfed in j European 
or Chimfe Learning, or both, to give us proper In¬ 
formation. At other times, it may be, they have been 
too*much prejudiced in Favour of their Converts, or 
Lad'Ends to ferve, of which the World hath not been 
properly enough apprifed. To have propagated their 
Religion only in a barbarous and uncultivated Na¬ 
tion# ’Would not have been fo much for the Credit 
of the Miflkm, as to have been able to introduce it 

Qjqq i among 
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among a People civilized and polifhed by Arts and 
Literature. 

Sufpicious as thefe and the like Circumftances are, 
is it not furprifing to hear Authors, upon their Words 
only, and upon little or no Foundation befides (as I 
queftion not will appear), averting with fo much Po- 
fitivenefs, that the Chinefe Hiftory reaches up indif- 
putably to the Times of Noah (a)? A thing fo far 
from being indifputably true, that no Article what¬ 
ever perhaps will admit of greater Debate. Tis true 
indeed, the Chinefe give us a long Lift of Kings that 
reigned among them from' the Time of Fo-hi, and a 
Series of Dates, that, if allowed, may carry up his 
Age 2972 or 2 84,7 Years before the Chriftianc^ra (b). 
But how eafy is it to feign * Dates and Succeffions of 
Kings! Let it be made appear what Foundation this 
Chronology depends on 5 what ancient Monuments 
the Chinefe have, and in what manner preferv’d. Mar¬ 
bles, I fuppofe, they have none j and their Paper, fuch 
at leaftas is brought into Europe , appears to be of too 
fine a Confidence for the Prefervation of Records. 

You will be told. Sir, perhaps, that a great Part, 
at leaft, of their Chronology is verified by Eclipfes . 
Avery pompous Argument! but, when narrowly ex¬ 
amined into, will be found to prove juft nothing at 
alt We are told indeed (r), that the ancient Chinefe 
Obfervations confift of 16 Eclipfes of the Sun, and 
ii Conjunctions of Jupiter with the fix’d Stars. 

The 


(a) ShueifeHps Coftnefi. Vol. I. p. ior. (b) Bid. p. 29. 
* See thefe Tkonf. f^. 415. p. 397, where this Chronology feems 
£0 beietin a true Light by the Viceroy himfelfof Canton 1724. C.M. 
(t) Ob/, Math . Jftm, Geogr , Ghrontl, Tom, L Pref, p, 13,14. 
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The oldeft Edipfe of the Sun is placed in the firft 
Year of the Reign of Tching-Cham (d), fuppofed 
to coincide with the Year before Chrift 2157: But 
the oldeft Conjunction of Jupiter reaches no higher 
than the Year after Chrift 73 (d) : And how inaccu¬ 
rate the Obfervation was, appears from hence, that 
the Chinefe only mark the Day when that Conjunc¬ 
tion happened. 

But the Queftion naturally arifing here is, How 
it comes to pafs, that the Chineje Accounts afford no 
Example of any planetary Conjun&ion before this, 
when they produce an Edipfe of the Sun 2228 Years 
earlier? By what good Eortune came that Edipfe to 
be preferved, and all Appuifcs of the Tlanets to fixed 
Stan for fo many Years be loft ? Let us fuppofe, that 
thefe were Things below the Notice of Chinefe Aftro- 
nomersi or that they did not know what Ufe to 
make of them. But in what manner muft we ac¬ 
count for this, That we hear nothing of any other 
Edipfe , till the Year before Chrift 776 (f)? That 
all the Edipfes, obferved during fo long an Inter¬ 
val as 13751 Years, Ihould have perilh’d, and this one 
have efcaped, requires a pretty ftrong Faith to be¬ 
lieve. 

But farther, we arc told, that they obferved the 
Winter Solftice in the Year before Chrift 1111. 
There is nothing, it is true, impoflible in this j for 
it is not faid how accurate the Obfervation was. The 

Difficulty 


Cd) Ibid. p. 18. (e) Ibid. p. 15. 

(f) Not much before the oldeft Babylonian Edipfe that is pre¬ 
ferved. Set Letter te M» Folfees E/a p- 21. 


5 
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Difficulty is only to afcertain the Fa&, and con¬ 
vince reafonable People that it was made at all. 

'Tis well known, and allow’d by the Miffionaries 
themfelves, that the Reception they have met with 
in China hath been more owing to their Character 
as \Thilofophers than Apofiles (g). When therefore 
they brought with them into the Country Accounts 
of European Difcoveries, and particularly in Afire- 
nomy , might not the Chine(e, agreeable to their vain¬ 
glorious Character, tell them, that they had of their 
own much older than any thing they could pretend to$ 
It may be faid indeed, that this is no more than Sup- 
pofition, and which confcquently argues but little: 
But then the Suppofition is fo eafy and natural, that 
it requires at leaft the contrary to be made out by 
lonie very good Proof. 

One Reafon why this may be infilled on the more 
is, that the Chinefe, according to the Fathers them¬ 
felves, have not always been faithful in their relating 
Obfervations. T-hang , about the Year after Chnfi 
711 , had the Reputation among them of an able 
Afirmomer 5 but being miftaken, it feems, in his 
Calculation of an Edipfe , rather than own his Ig¬ 
norance, he pretended, that the heavenly Bodies 
did not always obferve the fame Laws. In Support 
of Which ettthordinary Hypothecs, he urged, that, in 
the Tittife fcf the Star Siritm waseclipfed by 

the Planet Verms ; tho‘ the Latitude of Sir ms is 39° 
3.2' 8", and that of Venus never exceeds 4 0 . The 

fame 
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fame Sort of Obfefvation with this, I fuppofe, is the 
other of the Conjunction of Saturn , Jupiter, Mars, 
Veuus, and Mercury , in the Conftciiation Cke\ 
when the < 5 W and Moon likewife were in Con¬ 
junction in i of Aquarius, in the Time of 
Tchouenyu (z). 

And to put it out 6f all Doubt, that the Chinefe 
are capable of obtruding upon the World fictitious 
Obfervations, we need no other Authority (till than 
that of the Learned Fathers themfelves. In the Year 
1725 (k) the MtJJionaries fent into Europe an Account 
of an Approximation of the four Planets Jupiter, 
Mars , Fems, and Mercury. Such planetary Con¬ 
junctions, it feems, in China , are look'd on as happy 
Omens of good Fortune to the Prince upon the 
Throne. The Chinefe therefore, as if bred up at the 
Court of Verfailks, with a true French Politenefs, 
in Compliment to their Sovereign, mark'd in their 
Regifters a Conjunction of all the f. This falfc 
Account of an imaginary Conjunction, as the Learned 
Jefuit himfelf obferves, may, in future Times, be the 

Occafton of very great Errors.-To the Chinefe, l 

fuppofe he means 5 for in Europe the Danger will be 
but fmallj where there are better Tables, exaCter Ac¬ 
counts, and more accurate Obfervers, than the molt 
fanguine Jefuit will pretend to be among the Chi¬ 
nefe. But if they would venture at recording fuch 
a fpurious Obfervation, at a time when they were 
fure of being detected, what may we not fijfped them, 

to 
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to have been guilty of, when they had none to con-' 
front them j and how little may we prefume they know 
of the Ufes to be made of Celejlial Obfervations? 

We are told, with great Pomp and Affurance (l). 
That there always was in China an Office of Mathe¬ 
matics , and another of Hiftory : That it is the Bufi- 
nefi of the former to calculate Eclipfes ; and of the 
latter to rcgifter them, and every other Occurrence 
that happens in the State. 

It would have been well, if the learned Fathers 
had told us with a little more Exadnefs what we are 
to underftand by the Term always ; and whether 
the Chinefe are acquainted enough with the Ufes for 
which Eclipfes ferve, to make it probable, that they 
fhould have had fuch an Office any conjiderable Num¬ 
ber of Tears, and much lefs always. May we-not 
in the mean time fufped, upon hearing fuch Lan¬ 
guage as this, that the Fathers miftake 5 Pekin for 
Far is ; and, having their Heads full of the Academy 
of Sciences, cannot help figuring to themfelves the 
like in the remoteft Corners of AJta ? 

Be this as it will, they tell us, That the Mathema¬ 
ticians have often had the Credit to take out of the 
Regifters their falfe Calculations, and fubftitute in 
their room others, agreeing with Obfervations. _« 
Bat where Things are kept with fo little Exadnefs, 
what can be expeded but Confufion? What lefs in- 
deed can be expeded than what the Fathers affure 
us themfelves hath frequently been the Cafe (to), That, 

by 
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by this means Eclipfes have been preferved, that 
Calculations made by European Tables demonftrate 
to be falfe? Can we wonder likewife, that the learned 
Fathers fhould doubt many times, whether fiich or 
fiich a particular Edipfe be an Obfervation made at 
the Time, or the Refult only of a Calculation , and 
perhaps a falfe one {n) ? 

Bor, after all that hath been faid of Chine/e 
Eclipfes , and the Calculations of them, it is agreed, 
{0) that, before the Time of Lieou hong , or A. C D. 
206. they had no fix’d Principles upon which to 
proceed in that Buftnefs. ■*- This Obfervation, 1 am 
afraid, will extend to much later Times; or 'tis jfcarcc to 
be imagined they fhould look upon total Eclipfes of 
the Sun as ill Omens.—-In confequence of this fupcrfli- 
tious Belief, we are told [p\ That the Ciinefe Ajirono- 
men have carried their Compliment to the family on 
the Throne fo far, as to affirmnofuch Edipfe could hap¬ 
pen during their Time. On the other hand, fhould an 
Edipfe of this fort happen, without being foretold, 
they immediately pretend it to be a Warning from 
Heaven of fome Misfortune likely foon to befal the 
Government. But if it fhould be foretold, and not 
come to pals, they would then make the many Vir¬ 
tues of the Sovereign the preventing Caufe; and, what 
is better ftill, a Shelter for their own Ignorance. 
Such Notions as thefe however, I think, plainly de¬ 
monftrate them to be very bungling Ajlrommers ; 
and that they can hardly look upon thefe Fhammena 

as 
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as depending on etUblilh'd invariable Laws of Nature; 
rhc Confcquence of which is, that they can no 
more attempt bringing them to a Calculus, than 
Winds, Thunder, and Lightning, and the like. 

It was obferved before, that the Mathematicians 
had many times the Art or the Credit to take out 
of the Regifters their falfe Calculations; but we are 
told in the fame Place, That, before they were rc- 
pofited there, they were prefented to the Emperor, 
for his Infpe&ion. Let any one, that knows the 
lead: of the defpotic Governments of the Eaft, reded 
on the Probability of this; and whether the Attemptcr 
would not run great Danger of paying for it with 
his Head. 

What hath been already faid, will, I fuppofc, be 
more than fufficient to {hake the Credit of Chinefe 
Obfervations. But what muft we think of thofe 
very ancient ones, when we are farther told (q), That, 
from the Time of Tchun-tfieou, or 480 Years before 
Chrift, the Ckincfe themfeives allow Ajlronomy was 
almoft intirely neglected among them; and that 
Tjm-chi-koang, whofe Reign began in the Year be* 
fore Ckrift 24.6, order'd all Books of Hiftory and 
Ajlronomy to be burned (r)? But every one will 
eaftly imagine what Deftruction of Obfervations muft 
have been made during a Negled of thefe Studies 
for 2^4 Years; and how little would remain to be 
burned by this mtvaftmmud Trim. 

It 
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It was owing to this Devaluation. it Teems, that 
the Chinefe are'faid to have loll the Method taught 
by tre Ancients, and particularly the Emperor Tao, 
or calculating the Places of the 7 ‘Planets . and the 
fixed Stars (/). It may with good Rcafon be quef- 
tioned, whether they really had any Methods of cal¬ 
culating their Places at all: For to what Purpofe 
could fuch Calculations ferve, when their Catalogues 
of Stars, many Centuries later, are ack no wicked to 
have contained nothing more than bare Names, 
without Latitudes , Longitudes, Rght AJcetijtons , 
or ‘Declinations .? Such their Catalogues were, if 
they deferve that Name, that were made under the 
Race of Emperors called Song ft), or between A. D. 
55>i and 620 ; and it will be difficult to prove they 
were any thing eife, before the Jefuits introduced 
there Tycho-Brahe’s, or other European ones. As 
to the Places of the Planets, how little they were 
able to compute them will appear from hence, that 
the tttmoft that Lieou-hin and Lo-hia-hong, in the 
Year before Chriji 66, pretended to, was to calcu¬ 
late a plain rectangled Triangle (a). In what man¬ 
ner they did this is not faid; but it would be well, 
if the learned Fathers would make it appear that the 
Chineje had, in much later Times, any thing like a 
Table of natural Sines and Tangents. A frnall Skill 
in Mathematics is requifite to apprehend from hence 
how' bungling their Aftronomy mud have been; and 
if lk ftiuch more that of the Ages preceding them! 

And 
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And it will be yet further hard to imagine that they 
knew how to find the Places of the Planets, when 
we are allured (x), that Tchang-tfe-tfin, about ASD. 
550, was the firft Perfon that introduced Equations 
into their Computations of the Planets Motions; 
that Co-chiou-king, about A. C D. 1280, was the firft 
thinefe that knew any thing of Spherical Trigono¬ 
metry (y) i and that, before the Arrival of the Je- 
fuits , they were intire Strangers to the Inclinations 
of the Planes of the planetary Orbits (z). 

After what hath been faid, I think we need but 
little more to convince us of the fmall Acquaintance 
of the Chinefe with Aflronomy. They tell us how¬ 
ever thcmfclves (a), That, from the Time of Tfin- 
chi-kaang above-mention’d, they had no expert AJlro- 
miner , no Books of AJlaonomy , nor known Method 
of computing. All that remained were fome con- 
fufed Traditions , Catalogues of Stars and Conjlella- 
tions, and Fragments of Books. A mighty Encou¬ 
ragement all this, to expeft reforming the European 
Agronomy or Chronology by the Chinefe ! What fort 
of Catalogues thefe were, hath been already obferved; 
and we may, without Offence, I prefume, beg to 
be excufed from paying over much Deference to 
Chinefe Tradition 5 at icaft, till the Fathers have bet¬ 
ter determined what Degree of Aflent it deferves. 

About A. T). 164. fcveral Jew Families, and 
other Subjects of the Weftern Empire, came into 
China (b). At that time, as it is allowed by the 

~tefuits 
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$ efuitf themfelves, Ttolemvs Aftroncmy was in great 
Vogue all over rhe Eaft ; and they feem to fufped, 
that by this means the Cktr.eje might get Tome faint 
Knowlege of it. It is certain, that frem this time 
we meet with Things unknown to their former Ac¬ 
counts of Afironomy. At this time, it is laid (c\ 
Tchang-hexg made a Catalogue of 2700 Stars. Such 
a Catalogue as thofe already mention’d v. ere, \vc mav 
fuppofe it to be, if it was at all; for Tchcng-lcr/'s, 
Book is loft; and what Accounts we have of him°or 
his Works, depend on the Authority of others. 

A.T>. 284. {d) liv’d Kiang-ki, the firft Chinefe 
that is faid to have known any thing of the Motion 
of the fix’d Stars. This we fee was 120 Years after 
the above-mention'd Arrival of the Jews in China', 
but either they muft have been unskilful Relaters, or 
the Chinefe bad Difciples, fince Kiang-ki, it teems (<?}, 
made that Motion to be at the Rate of i° in 50 
Years; whereas Ttokmy, it is well known, made it 
i° in 100 Years. It may be faid indeed, that this 
Difference fhews it could not be borrowad from Tto- 
lemy\ hut then it fhews at the fame time, that it 
could not be the Refult of any Scries of Obferva- 
tions 5 and that is as much, I think, as we need be 
concerned about. And this will appear yet farther, 
by remarking, that A. <r D. 460, it was made by 
Tfon-chong i° in 4? folar. Years and 9 lunar Months ( f). 
At other times it was made yet different ftill; but 
never, I think, from Obfcrvations of the Stars them- 

felves. 
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felves. The Method, it feems, was by comparing 
the Places of the Solfticcs in their own Time, with 
their Places in the Reign of the Emperor Tao (g), 
whom they foppofed to have lived at a Time co-in- 
ciding with 2300 Years before drift. Let us fup- 
pofc them to have been right in this (a Thing we are 
by no means obliged to allow), yet, as they never 
appear capable of taking the Solftices with any tole¬ 
rable Degree of Accuracy, we cannot wonder at any 
Miftakes we may meet with. 

You have Icon, Sir, all along, conftant Mention 
made of Chinefe Calculations 5 the very Word ufed 
by the Fathers themfelves j tho’ I am fenfible that 
Term will be apt to lead the unwary into great 
Errors. For the mod that can be made of their 
Calculations is nothing more than finding the 
Places of the Luminaries by Numbers (expreffing 
their Periods and Parts of Periods), or, in other 
Words, by their mean Motions. For, as to the Sim t 
wc are affined (h), they made his Motion one Chi - 
nefe Degree in a Day, without knowing any thing 
of an Equation neceffary to correft it. It was nor 
till the third Century that they had any Equation 
for the Moon (J) 5 and Tchang-tfe-tftn , about A. 2>. 
550, as wc have feen, was the firft that ufed any for 
the 'Planets. It is obfervable, however, with regard 
to this Author, that there are ft© Writings of his 
extent \k) 5 and therefore what is here faid of him, 
may be nothing more than Report. Among an idle 

vain 
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vain People, unacquainted with critical Learning, 
round Affections pafs'for Proof,- and in this manner, 
beyond Queftion, the Clinefe have frequently im- 
pofed upon credulous unskilful Europeans. 

A. C D’ 61 8. began the Reign of the Fmpcrcrs of the 
Race of Tang} and about this time oth».r v. edern 
Strangers came into China (/). From them therefore 
the Chincfe might leam what farther Imprc- ernents 
we may chance to meet with in their Aftrovcm 
bolides thofe for which they are affuredly indebted 
to the Jefaits. 

It was obferved but now, that in computing the 
Places of the heavenly Bodies, the Chinefe at beft knew 
nothing but their mean Motions: Butin fuch Com¬ 
putations it is neceffary to begin from feme Ra&iv, 
or other: European Tables generally begin with the 
Commencement of the Chriftian zyEra ; the Ci.mcfe 
appear never to have known any. . One Epoch indeed 
they have, but intirely imaginary, called Chang- 
Tiien («*), and which began fome time or other at 
Midnight, at the Moment of the IFmter Self ice, 
when the Sun, Moon, and 5 Planets, Saturn, *}upiL r, 
Mars, Mercury , and Venus, were ail in Conjunction, 
and the Moon without any Latitude. 

This extraordinary Epoch began, according to thefe 
able Aftconomers, 143127 Years before the JVrJtr 
Solfiice , in the Year before Ckrift 10+ [n). What 
time this Epoch came firft into tJfe is not known $ 
but the Fathers think, and it muft be acknowleged 

wirh 
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w ith great Probability , that it is not older than the 
burning the Books under Tjin-chi-hoang (<?), or, as 
we have already feen, the Year before Chrifl 24 6, 
Should we place it however many Years later, or fay 
rhat it never ferved any real Ufe at all, we may per¬ 
haps come much nearer the Truth. 

For the Chinefe Aftronomcrs, as the Fathers ob¬ 
serve (f>)) have fpent an infinite deal of Time and 
Pains, in fearching out this Chang-Tuem and which 
has been carried up, they fay, by fome two, by 
others three Millions of Years beyond the Time it 
was above fixed at. But this {hews to a Demonftra- 
tion, that it is an Epoch purely fictitious; that, if it 
was real, it could only be of an agronomical Nature} 
and that they muft be fottijhly Jlupid, that ftiould from 
thence collet, that the Chinefe had any hiftorical 
Memoirs of fo ancient a Date. For the Fathers 
themfelves allow, that the Opinion which aferibes to 
the World a Duration of fome Millions of Years, is 
neither the general Opinion of the Chinefe , nor of 
any ancient handing among them (q). 

From what has been here offer’d, I think it is pretty 
evident, that, how ingenious foever the Chinefe may 
be in Works of Art, their Talents do not lie towards 
Mathematics and Afironomy: For, was not this the 
Cafe, muft it not be furprifing, that having* as they 
fay, fo long a Series of Obfervations in the one Sci¬ 
ence, and of Profeffors in the'other, they fhoqld ne¬ 
ver have been able to get beyond the firft Element* 
of either? 

It 
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It is not my Defign to enter into any Controverfy 
with the Learned Fathers of the Society of Jejus; 
the World hath been frequently indebteH tc '< cm 
for their Phil ofophical Labours; and wL :c fo ay-in, 
when they fhall have confidered the CLnefe htfocy 
with proper Accuracy, and told us in whit * .enner 
they have been able to preferve Accounts and Ob- 
fervations of fo ancient a Date. Pu’clic Librcr-.s, it 
is allowed (r), they have none; nor doth it appear 
they ever had. Where then could Things fo mile's, 
as the Generality muft have thought afironomicJ 
Obfervations , be repolited? When intrufted to pri¬ 
vate Hands, they muft have run great Rifque of being 
deftroy’d by Wars, by Fires, and in popular Commo¬ 
tions; which muft frequently have happened in fo 
long a Courfe of Years. 

Let us fuppofe Things of this fort are of more 
Value to the Chinefe Commonalty , or, if you pkale, 
their Nobility, than they are to the European 5 and 
that they would lay Hands on every thing they could^ 
meet with of the kind; and, when once in their* 
Poffeffion, would preferve it with a religious Exad- 
nefs: But whence then comes it to pafs, that it is 
fo difficult a Matter in China to meet with Books 
upon thefe Subje&s (/), to underftand them when 
found, or to get any Afliftance from the Natives to¬ 
wards underftanding them ? 

But befides, are not Writings thus kept in private 
Perfons Cuftody, unlcfs carefully laid by, apt to be 

fcribbled 
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fcribbkd on by the Sciohfts; fo that it may be hard 
to diftinguiHi many times the Text from what may 
be called the Comment? Is not this, in Fa£t, ac¬ 
cording to the Learned Fathers own Account (t), 
very frequently the Cafe? May not, by this means, 
a Calculation, if it muft be fo called, be mtftook for 
an Obfervatton made many hundred Years before? 
It is coniefled (#), that Martini was impofed upon 
in this very manner; and it is much to be fafpe&ed 
that he hath not been the only one. 

You fee, Sir, that I have produced the fefuits 
own Authority for every thing here offered. I de- 
figned to have cited their Words at Length, but that 
I found would have fweli’d thefe Papers above the 
Size of a Letter. I am not confcious to myfclf of 
having mifreprefcnted them; I am fure I have not 
done it wilfully s for I have nothing in my View 
but Truth. I am, 

SIR, 

March 2 . 

“ 1747 - Tout mo ft obedient 

humble Servant, 


G. Coftard. 




- 


^ \ 


T. S. The Tide Wok I have fee^’dted, is, 

at length. Observations Mathematiques, Afirono- 

miques , 


(t) Obf. ttifup. Tod, % Pr,tf. 
P* I0 3* 


[u) Obf, mfup, Toau a. 



[ 493 ] 

miqueSy Geographiqtus, Chronologiqaes, & Thj 
Jiques, ttrees des Anciens Livres Cktnois , ( 
faites nouvellement aux hides , a la Chine e 
ailleifrs, par les Teres de la Compagme de JeJu. 
It confifts of three Volumes, printed at i an 
172 9, 1732. 


XIV. Part of a Letter from Mr. Tur- 
berville Needham to James Parfons M. D . 
F.R.S. of a fiew Mirror, which burns at 66 
Feet Diftance y imented by M. de BufToft 
F.R.S. and Member of the Royal Academy 
of Sciences at Paris, 


'Dear Sir, 


3?*^ April 3 o."TTOURS of 'December came fo late to 
,?+7 * JL hand, that I could not anfvvcr it till 
this OcCalion. * * * * I have been at the King’s Gar¬ 
den, and am juft returned: I there learned, that this 
Morning they have been trying feme Experiments 
With a new-conftru&ed reflecting Mirror or Mirrors 
with Succefs: 1 knew indeed fomc time ago, that 
they had been upon .the Defign; and M. de Buffo* 
h4i*«cquainted me with the theoretical Part of the 
Whole. * I had even feeu a Part of it executed $ but 
as they had not then d&yed it, 1 would take no 
notice <# it: In one Word, it is Archimtdts rc- 
vtvctttf' Credit of Antiquity, in this Point, is 

r>, « ff •* in 
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in fome meafure re-eftablilhed. This Machine, for 
fo I muft call it, confifts of 140 fmall plain Mirrors, 
each ot about 4 by 3 Inches fquare ; they are fixed 
at about a Quarter of an Inch Diftancc from each 
other, upon a large wooden Frame about 6 Feet 
fquare, ftrengthened with many crofs Bars of Wood 
for the mounting of thefe Mirrors. Each of them 
have three moveable Screws, which the Operator 
commands from behind, fo contrived, that the Mir¬ 
ror. can be inclined to any Angle in any Dircdion 
that meets the Sun; and by this means the fblar 
Image of each Mirror is made to coincide with all 
the reft. 

There are in all, as I told you, 140 Mirrors; but 
they tried the Experiment this Morning with 24 
only 5 for fo many, and no more, were then ready 
for the Pnrpofe: The Effed was, that, in very few 
Seconds of Time, a combuftible Matter they had pre¬ 
pared with Pitch and Tow, daubed upon a Deal- 
Board, was fet on Fire, and burn’d viggroufly at the 
Diftance of threefcore and fa French Beet, Judge 
HOW ©f the Bffcd 14® will produce; and whether 
the Invention may not be improved to the Height of 
all that has been advanced of Archimedes by the 
Ancients. The only Difficulty they found was, to 
the foiat Images of the Mwrors coincide 5 but 
ms &'©wmg to the pet Jmpetfc&ion # jtMr44- 
thod j&f&oi&t&fg, which tnayi ibt safely hrtprpved. 

The Dimcnftons 2 have given in of the Mirrors 
and Frame were only guefied at from View, for l 
jaavt not meafur’d them; fo you muft not dtped 
or tally mathematically in the ut- 
moft Klg«W». 1 thirds: it ncceflw 
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to do any more? for the Dinjenfions of themfeIves 
are purely arbitrary. If you have a clear Idea of the 
Conftru&ion of the Machine by this general Defcrip- 
tion, it is all I have aimed at, 

XV. ExtraB of a Letter from the Marquis 
Nieolini F.R. S. to the Prefident, concern¬ 
ing the fame Mirror burning at 150 Feet 
Difiance . * 

SIR, 

* * * 

bad April 30. YOU know that the Affair of Archi- 
1747 ' medes fetting the Roman Fleet on Fire by 

means of Burning-Giaffes, has been look’d upon as a 
Thing impoflible and romantic. Defcartes pofi- 
tively denied the Fad, which had been believed for 
fo many Ages } and our modern Philofophers, after 
limy Trials, and various Reafonings, have been of 
the fame Opinion. But M. de Buffon , being asked 
i£ k might be poffible to invent a Fhaometer , or 
Machine for mcafaring the Intenfity of Light, hath 
difeovered by Trial, ‘that Light was able to produce 
great EfFe&s in a Focus at a great Diftance, if one 
made tafe of a great Number of Disks, which would 
tefleft fo many Images of the Sun, and fling them 
jtll Into one Place. He put together therefore a fort 
of *Polyedron y confuting of 16? fmall Mirrors, or 
flat Pieces of Looking-glafs, each d Inches fquare; 
•If/means of which, with the faint Rays of the Sun, 
in the Mcftth of March , he fet on Firefome Boards 
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of Beech Wood at 150 Feet Diftance. By increaftng 
the Numbers of Mirrors, he hopes to be able to do 
the fame 900 Feet off. 

His Machine has beftdes, the Conveniency of 
burning downwards or horizontally, as one plcafes 5 
and it burns either in its greater Focus , or in any 
nearer Interval, which our commonly known Burn¬ 
ing Glaffes have not, their Focus being fix’d and de¬ 
termined. 

Perhaps this Machine may afford a Manner of 
meafuring either Light, or the different Degrees of 
Heat of burning Bodies. The Difficulty is to find the 
Method of marking the Degrees, and of fixing a 
Point of Comparifon j for the Point of kindling 
will not determine it 5 becanfc that chiefly depends 
upon the greater or lefs Degree of Inflammability of 
different combuftible Bodies. 


Mr. Maupertuis , in a Letter to the Prefident , dated at Poix- 
dam. May 20 . 1747. lays, that his friend Buffon has recover'd 
the Burning-Glaffes of Archimedes ; that with 168 plane Glaffes, 
each 6 Inches fquare, he has melted a filver Plate, at the Diftance 
of 60 Feet, ana fired pitch’d Boards at 150. Each Speculum is 
movent, fo as, by the Help of 3 Screws, to he fet to a jwoper 
Inclination for (directing the Rays towards any given Point.. 


XVI. 
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XVI. Epiftola Jo. Henrici Winkleri, Prof. 
Lipf, & R, S. Lond. S. ad Socictatem Re- 
galem Londinenfem data^ qua continet 
Defcviptiomm & Figuras Pyrorgani fui 
Eledriei. 

Trafes lllujiriffme , 

Viri lllufi) tjfimi, 

Read May 7-T^ACTA in Societatem vcftram fpiendi- 
* 747 ’ Jt? diifimam mei cooptatione adeo pra- 
clarum munus mihi impertiviftis, ut in agendis cjus 
partibus omnem vim ac operam adhibcndam mihi 
eiTc videam. Cum enim ex veftra Societate pec 
quamplurimos annos opera et fcripta prodierint, 
quibus et propter rerum dignitatem, et propter aucto- 
rum celebritatem, et propter doctrinx exccllentiam, 
memoria perpctua conftabit; facile inteliigo quam 
arduum opus lit, quod inter viros, quorum fama uni- 
verfum literarum orbem peragravic, mihi fufeipien- 
dum eft. Attamen vires animus colligit. Cum enim 
duobus abhinc annis ex primo meo de cle&ricitatis 
natura libello fcintillularum eledricarum, quibus fpi- 
ritus vini incenditur, prxeipua phenomena in* tranf- 
a&iones veftras deferipta mferri curavcritis, Viri llluf- 
triflimi $ in cam adductus fum opinioncm, fore, ut 
futura etiam opera mca, in qua continuanda non dc- 
fiftam, aliquid effictatnr, quod non difpliccat. In 
prxfenti vobis, Illuftriffime Przefes, Viri Illufttiffimi, 
proeximio, quo me ornaftis, bcneficio grates ago 1m- 
mortales, meque, quoad potero, exquirendis natur® 
’ " \ iribus 
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viriBas ftudium impenfurum effe indefeflum, et, fimihi 
obvenerir, quod notatu dignum videatur, hoc ad vos 
pcrfcripturum effe poiliccor. Inlibcllo Germanico , in 
quo anno fuperiori experimentum Mufchenbroekia- 
mm cxplicaturus virium eledricarum augmentum in 
vafis vitreis defcripfi, §30, organi alicujus, quo plures 
fcintillaefimul oriundse crepitant, mentionem injeci. 

Hujus Tyrorgani. Eleffrici, ut voco, imaginem, 
in figuris aeneis difti libclli non delineatam, in prse- 
fenti exhibeo Tab. IV. Fig. 2. Per medium annu- 
lutn metallicum ab {Fig. 1.) pice repletum, cylin* 
drulus metallicus f^infixus eft. Annulum diameter unum 
pollicem Tarijinum et quatuor lineas ajquat. Cylin- 
drulus utrinque ad diftantiam unius pollicis prominet. 
Diameter annuli minor effe haud debet, ne cum cy- 
lindrulo communicata eledricitas, fi ad annulum me¬ 
tallicum pertingat, imminuatur. Fcrrumine adjunda 
eftannulo^ furca metallica, cujus ftylus cochleatus 
inditus eft cylindro ligneo e f, (Fig. 1.) cujus extre- 
mitas inferior/ ita formata eft, ut per afieris alicujus 
fiffuram pervadens hue illuc moveri, et ope cochleae 
ffrmari queat. Ejufmodi cylindrum metallicum pici, 
qua annulus repletus eft, infixum cum ftylo cochleato, 
compendii caufa, fimpliciter cylindrum eleffricum 
nomino (Fig. 1.). Ex quatuor hujufmodi cylindris 
eledricis pyrorganum eledricum, Fig. 2. expreflum, 
conftat. Cylindri ita ponuntur, ut inter fe habeant 
intervalium ad gignendas fcintillas eledricas fufficiens, 
Eas vero excitaturus pyrorganum juxta aliquod me- 
tallum ab ex filis fericis fufpenfum firmatmuque ita 
colioco, ut inter mctallum et cylindrum c, inter- 
vallum neceflarium interfit, Ultimo cylindro fg 
in g aliigo filum metallicum h in vas metallicum 
aqua plenum i pertingens. His ita ordinatis, fimulac 

metallum, 
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metallum oblongum ab eledridtate donatur, in qua- 
tuor intervallis fcinrilk eledricas cmicant tanto cla- 
lius (plendentes, quanto majorcm eleclricitatem com* 
municant rotati fridique globi vitrei. 

Ex quo libelius nominatus in lucem prodiit, duo 
cjufmodi pyrorgana eledrica conftruxi, quorum al¬ 
teram formam rotas alatas habet, altcrum fcintillis 
emicantibus feptemtriones reptaefentant. 

Rotas alatas conftrudio, quam Tab. IV. F,g. 4. 
delineari curavi, eft fcquens. Orbi ligneo cavato feu 
annulo ligneo dddd iex alas lignea; cd infixte funt. 
Totius annuli cum foramine diameter 13 digitos, et 
foraminisrotundidiameter 6 digitos compleditur. Ahe 
r^quaruni longitudo decern digitos comprehends, fif- 
furas habent, in quibus tres cylindri eledrici hinc 
illinc moveri et firmari poifunt. Prope alas infixas 
in annulo dddd foramina angulata formata funt, in 
quibus ltngulis itidem cylindrus eledricus ftatuitur. 
Itaque in rota alata fex ordines apparent, qui finguli 
quatuor cylindris eledricis conftant, obfervatis inter 
ip (os intervallis, quse ad excitandas fcintillas eledricas 
profunt. In cujufvis alte extremitate c firmatur inftru- 
mentum metallicum gf, conftans tribus partibus, qua- 
rum extreme ad angulum redum mediae g jundbe 
funt. 

Ut vero inftrumenta ifta metallica rite applicari 
queant, in latere ad finem c alas poftico (anticumenim 
nomino, in quo cylindri eledrici fcintillant) fibula 
metallica affixa inter fe et latus alae pofticum aliquod 
intervallum relinquit. Media fibula inftruda eft 
cochlea verfatili g. Dido intervalio pars brevior in- 
ftrumenti metallici inditur. Pars altera extrema h 
cylindro quarto propinqua eft 5 tantum vero ab eodem 

T 11 diftat 5 
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diftat, quantum dcbct, ft inter iflum inftrumenti par¬ 
tem et cy I indrum fcintilla dedrica cxcitanda eft. 
Hinc pars altera brevior fub fibula pro lubttu moveri 
et firmari poteft. Fibulis applicatum eft ct in parti- 
bus pofticis alarum circumdudum filum metallicuni 
ik, cui, quando fcintilla: clcdricas fufeitandae funt, 
in loco x aliud mctallum / adjungitur in vas metal- 
licum s aqua plenum pertingens. Eledricitas, ftmul- 
ac cum cylindro primo communicator, ad omnes cy- 
lindros tranfit. 

Hinc nccefle eft, ut, ft fcintilla; exoriri dcbcant, 
inftrumenta metaliica deferipta gf femper libera et 
vacua maneant elcdricitate. Quod fit mctallo y t 
quod filo mcrallico ik adjundum eft, elcdricitatem 
in aquam propagantc. Inter duo cnim corpora aequali 
prxdita eledricitate nulla exiftit fcintilla. Cum primo 
autem cylindro eledricitas communicator a malleo 
metallico a affixoaxi mctallico be, qui in foramini- 
bus rotundis duarum columnarum de lignearum ver- 
fari poteft prxditus manubrio f Hujus malld appa- 
ratum Fig. j. oftendit. 

Columns de Fig . y. ligno«z» infiftunt,quod ftylum 
g habet infixum opcrculo, quod vas vitreura h picecum 
eodem copulatum tegit. Hoc vafe vitreo ideo opus 
eft, ut eledricitas axi mctallico be ope alicujus fili 
metallici appenft data confcrvctur. 

Vafis vitrei h fundus ope picis jundus eft cum 
ligno, cui ftylus adjundus eft, qui fpramini longiori 
columns i k ita inferi poteft, ut cochlea: l opc fir* 
mari queat, poftquam vas vitreum debitam altitudi- 
nem nadum eft. Hsc veto debet efie altitude, ut 
axis be in foramine annuli lignei dddd medium 
teneat, Cylindri autem eledrici in annulo et alts cd t 

' ita 
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ita collocandi font, ut malleus a quocunque cylindro 
eledrico primo, ad quem accedit, ct cylindri a fc 
invtcem fufficientem fcintillis eledricis excitandis di- 
ftant.am habeant. 

In ball quadrata mnop, Fig. 4. in qua columna ik 
inliftit, fiflura eft, in qua, quando malleus a fatis per fo¬ 
ramen annuli dddd prominet, columna ik cochlea 
ftabilitur. Annulo^^/furcametallica applicata eft 
infixa columns lignes qr, qus fimiliter in fiffura bafts 
quadrats mnop firma redditur. Axis mctalhcus he 
per medium annuli foramen protenfus a bait quadrata 
per altitudinem 2.1 digitorum abeft. Quando igitur, 
axe jhc eledricitatem nado, malleus alicui cylindro 
eledrico primo appropinquar, quinque fcintillx fe- 
cundum feriem redam uno fere tempore exoriuntur. 

Verfo itaque fenfim axe he , ordines ifti Icintillarum 
per circulum in confpedum prodeunt. Scintilla adco 
clars funt, ut in luce diurna ad centum pedes vide- 
antur. Homo qui axem manubrio verfat, nc clcdrici- 
tatem diffipet atque perdat, flare debet in materia 
eledricitatem non propagante, 

Eledricos Septemtriones, Tab IV. Fig. 3.cxhibct, 
In tabula abed ., qus in columns ef fifllira ele^ari 
et demitti poteft, novem cylindri eledrici ita collo- 
cari polTunt, ut feptem fcintills eo ordine limul ap- 
pareant, quo ipfi Septemtriones in coelo node ferena 
micant. Cylindro metallico primo eo tempore, quo cx- 
iftcre debent, fcintillationes, adjungitur filum metal- 
licum h, cui eledricitas traditur. I11 tertii et quarti 
extremitatibus filum infiexum mctallicum /anneditiir, 
ut eledricitas ad quintum et reliquos cylindros per¬ 
meate valeat. , Cylindro nono filum metallicum k ap¬ 
plicator ip dquatn in vafe metallico /produdum,quo 

Ttt} eledricitas 
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clcdricitas omnibus cylindris tributa in materiam, 
qua; eandcm haud confervat, quantum opus eft, propa- 
getur. 

Hsc qnanquam nonnifi ad dele&andosoculosfpedare 
vidcantur, attamcn vobis, Illuftriffime Praefes, Viri II- 
luftnfllmi, qui in ejufmodi delc&amentis ele&ricis 
vim naturae mirabilem latere perfpicitis, haud ingrata 
fore confido. Qua fpe fretus, veftro omnium favori, 
quem impenfe veneror, me fubmifife commendo. 

Scribebam Lipjtz, 

die 31 Martiiy 

1 747* 


XVII. Some Observations upon Gems or Pre¬ 
cious Stones; more particularly fuch as the 
Ancients ufed to engrave upon , by Robert 
Dingley, Efq- y 

May 7 'Cx EMS or precious Stones, of all Species, 
' l ‘ % _ ^ are fometimes found of regular Shapes, 

and with a natural Polifh $ and fometimes of irregu¬ 
lar Shapes, and with a rough Coat. The firft Sort 
may be confider’d as of the Pebble-Kind; and they 
are {aid to be found near the Beds of Rivers, after 
great Rains: .The others are found in Mines, and in 
the Clefts of Rocks. 

The Gems of the firft Sort were what the Ancients 
moft ufually engraved upon; Thefe are commonly 
called Intaglio’s j and they are moftly of a long oval 
Figure, inclining to a Point at each End, convex as 
well on the engraved Face, as on the others, with a 

Ridge 
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Ridge running from End to End on the under Side, 
which is hereby, as it were, divided into two Faces; 
both which are alfo, tho’ not fo diftin&ly, parted 
from the upper Face, by another Ridge running 
quite round the Oval. 

The Stone moft commonly found engraved is the 
Beryh that moft frequently found next is the Tlafm 
or prime Emeralds and then the Hyacinth orjacintL\ 
The Chryfolite is fometimes, but rarely, found en¬ 
graved i as are alfo, but that veryfeldom, the Cryjtal, 
or Orient alEebble, the Garnet , and the A meth)ft. 

Of the Beryl there arc three Species; the Red, 
inclining to Orange-colour, tranfparent and lively; 
the Yellow, of an Ochre-colour; and the White, 
commonly called the Ch alee don, of the Colour of 
fhcer Milk. Thefe two laft have lefs Life than the 
firft. 

The Tlafm or prime Emerald is green, nearly of 
the Colour of ftagnated Water; fometimes tolerably 
clear, but, for the moft part, full of black and white 
Specks, and rather opaque. 

The Jacinth is of a deep tawny Red, like very old 
Tort Wine, but lively and tranfparent. 

The Chryfolite is of alight-green Grafs-colour, and 
is fuppofed to have been the Beryl of the Ancients, 
tranfparent, but not lively 

The Iryjhtl or Or, ;;W Tebble is harder and 
more lively than the common Rock Cryjlal ; is of 
a filverifh Hue, and but very little inferior to the 
white Sapphire■ 

The Garnet is of the fame Colour as the Jacinth , 
but more inclining to the Purple, and not fo lively. 

The 
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The Amethyfi is of a deep Purple, trail parent and 
lively. 

There were fomc other Species of Stones engraved 
upon by the Romans s but rarely before the latter 
Times of the Empire, when the Art itfelf was greatly 
upon the Decline. 

All the before-mention’d Sorts of Stones arc' faid 
to have been of the Produce of Egypt, or of the 
Baft Indies 5 and to have been brought from the 
Borders of the Nile, or of the Ganges. 

Here follows a general Table ot what are ufually 
called Precious Stones. 

The Beryl, is red, yellow, or white. 

The Rlafm, is green. 

The Jacinth, of a deep tawny red. 

The Chryfolite, of a light grafs green. ■ 

The Cryjlal, or Oriental Tebble , of a ftlverifh 
white. 

The Garnet, of a deep red Claret-colour. 

The Amethyfi , purple. 

The ’Diamond, white. 

The Ruby, red or crimfon-colour’d. 

The Emerald, of a deep Green. 

The Aqua marina , of a bluilh Sea-green, like 
Sea-Water. 

The Topass, of a ripe Citron yellow. 

The Sapphire, of a deep Sky-blue, or of a filver 
white. 

The Cornelian , red or white. 

The Opal, white and changeable, 

The Vermilion-St one, is more tawny than the 
Jacinth 

All 

■* 
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All thefe Stones are more or Jtefs transparent: 
The following are all opaque: 

The Cats-Eye, brown. 

The red Jafper, called alfo thick Cornelian , is of 
the Colour of red Ochre. 

The Jet-, black. 

Agates, are of various Sorts. 

The Blood-Stone, is green, veined or fpottcd with 
red and white. 

The Onyx, confifts of different parallel Strata , 
moftly white and black. 

The Sardonyx, of feveral Shades of brown and 
white. 

The Agat-Onyx, of two or more Strata of white, 
either opaque or tranfparent. 

Alabafier, different Strata of White and Yellow, 
like the Agate-Onyx, but all opaque. 

The Toad's-Eye, black. 

The Turquoi/e, of a yellowilh Blue inclining to 
green. 

Lapis-Lazuli, is of a fine deep Blue. 

Of moft of the Species before-mention’d there ate 
feme of an inferior Clafs and Beauty. Thcfc are 
commonly called by Jewellers Occidental Stones: 
They are moftly the Produce of Europe, and found 
in Mines or Stone-Quarries; and are fo named, in 
Oppolition to thofe of a higher Clafs, which are al¬ 
ways accounted Oriental, and fuppofed to be only 
produced in the more Eaftern Parts of our Conti¬ 
nent. 


The 
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The Onyx, Sardonyx, Agate-Onyx, AlabafteY of 
two Colours or Strata , as alfo certain Shells of dif¬ 
ferent Coats, were frequently engraved by the An¬ 
cients in Relief i and thefe Sorts of Engravings are 
commonly called Cameo’s. They alfo fometimes 
ingrafted a Head, or fome other Figure in Relief of 
Gold, upon a Blood Stone. 

Befides which there are fome Antiques, moftly 
Cornelians , that are cover'd with a Stratum of 
White, This Stratum has by fome been look'd 
upon as natural; but it was really a fort of Coat of 
Enamel that was laid on. This was ufed only in 
the Times of the lower Empire. 

The Stones efteemed the beft for engraving upon 
were the Onyx and Sardonyx ; and next to them the 
Beryl and the Jacinth. 

The Ancients engraved moft of their Stones, except 
die Onyx and the Sardonyx, juft as they were found; 
their natural Polilh excelling all that can be done by 
Art; but the Beauty of the feveral Species of Onyx’s 
could only be difeover’d by cutting. 

The Merit both of Intaglio’s and Cameo’s depends 
on their Erudition, on the Goodnefs of the Work- 
manfhip, and on the Beauty of their Polilh. 

The antique Gems of Greek W ork are the moft 
efteemed ; and next to them the Ropmn ones, in the 
Times of the higher Empire. 


XVIII. 
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XVIIi. Quadrantis AJlrowmici Muralis Idea 
nova et peculiar is, multis inconmodh qui- 
ius hucufque ujitati laborant liber at i, Au- 
tore Chriftiano Ludovic. Gerften, R.S.L.S. 

ttaiUxf 7.T"NSIGNEM utilitatem arcuum parie- 
J747- tibus in meridiani piano firmiter infixo- 

ium nemo nifi hofpes in aftronomiae iladio ignorat. 
Fa&um inde, ut nullum hodie facile detur obferva- 
torium fupelle&ile fua inftru&um quod his careatj 
repertum tamen nullum dari murum tarn folidum 
atque inconcuflum, aut tam validam craflamque ferri 
et metallorum compagem, ut omnibus hifce organon 
hoc invariatum atque prorfus immobile refpeftu axis 
terrcftris effid queat. Cogitavi itaque de novo arti- 
ficio} arcum nempe muralera conftruendum propono 
telefcopio et micrometro inftru&um, cujus requifita 
dint fequentia.^ 

I. Ut quovis momento viderl poffit utrum planum 
infttumenti verticaliter pofitum fit: et, 

II. Utrum perpendiculum per centrum quadrantis 
et principium divifionis limbi exafle tranfcat. 

III. Ut aberratio plani quadrantis a linea vertical! 
corrigi poffit, manente pofitione principii divifionis 
in limbo refpe&u perpendiculi: rurfufque, 

W. Aberratio principii divifionis m limbo a perpeo- 
diculo corrigi poffit, ablque mutatione notabilipofitio- 
nis plani quadrantis refpe&u linese verticalis. 

V. Ut pariter deviauo plani quadrantis a piano 
nieridiei emendari poffit, manente iuu ptrpendiculari 
U u u turn 


l* 
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turn plain quadrantis turn principii divifionis in 
limbo. 

VI. Ut penitus expers fit variationis quam extenlio 
mctallorum per calorem-ct frigus producere potcft. 
Denique, 

VII. Ut facile pofllt re&ificari uti dicunt, hoc. eft, 
Ut facile videri pofllt utrum linea ab objefto per in- 
^erfedionem filorum in tubo ad oculum tranftens fit 
exafte parallela line® per centrum quadrantis et di- 
viftonem quam regula monftrat tranfeuntis, atque ubi 
opus*eft facile in return fitum collocari. Negotium 
alias admodum opcrofum et difficile. 

• Ut omnia ifta obtineantur, fiat, 

x. Fulcrum ferreum aaa t ccb> (Tab. V. Fig. 1. 
& 2.), cujus pars quas muro applicatur Fig. 1. altera 
Fig. 2. delineata. Confiftit ex norma ferrea aaa> 
et regula tranfverfa cc, ad ipfam normam claviculis 
■mallei ope firmiter confolidata. In b , norm® bra- 
chium horizontale eft infiexum, ut in tergo promi- 
neat, habens infuper foramen rotundum horizontale, 
cujus ufus mox inferius indicabitur, aliudque verti* 
cale minus cochlea; ftriis excavatum, ut cochlea mas,; 
Wt. htlic immitti pofllt. 

2. In tergo fulcri ad brachium vcrticale norma? 
claviculis confolidatae funt anfas duat ehk et dg. 
Superior ehk definit infra in cylindrum h } et co- 
chleam niarcm k. Inferior dg, ad g, in fuperfidc 
inferiori conice excavata; ut axis cylindri h, et apex 
coni g, fit in eadem linea, eaque piano norm® ante¬ 
rior! aa, Fig. 2. parallela poftulo, ncc tamen ut 
fcrama pracifio in his adhibeatur. 
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. j. In ipfummurum piano meridiei utcunque paral- 
lelum nnmittantur, et idonea compage firmentur tres 
mutuli fcrrci (Fig. 4.) ah,gb, ce $ quorum duo, ha et gb t 
propemodum xquales, et in eadem linca perpendi* 
culari exiftunt. Superior ha habet foramen cylindri* 
acum h, tantx capacitatis, ut cylindrus fulcri h 
{Fig. 2.) eidem immitti poflit. Inferior mutulus bg 
habet loco foraminis apicem comcum^, qui in ca- 
vum anf»£ {Fig. 1.) intrare poflit. Diftantia inter 
hos mutulos tanta, ut immiflo in foramen h (Fig. 4.) 
cylindro h {Fig. 1 et 2.) et in cavum g (Fig. 1.) apice 
g {Fig. 4.) omne fulcri pondus apex g fuftineat, li- 
bercque fulcrum horizontaliter volvi poflit. Anfas 
igitur fuperioris pars c {Fig. 2 .) ipfum mutulumnon 
premere, fed aliquantifper ab eo diftare dcber. Ne 
tamen ex cavo £ {Fig. 1.) apex g {Fig. 4.) cxcidere 
aut vacillare poflit, addatur cochlea foemma ad ma¬ 
re m k , cujus ope premcndo inferiorem partem n\u- 
tuli ah , fulcrum verticaliter ad apicem g, tammu 
deprimitur quantum fat eft. 

4. Ut cylindrus h {Fig. 2 .) in foramine h {Fig< 
4) ab omni vacillatione penitus fit fecurus, addatur 
alia cochlea minor horizontalis/, vel duo ex oppo- 
litis plagis, cylindrum in foramine tangentes, Ut 
axis foraminis h et apex^ {Fig. 4) lit in eadem per¬ 
pendiculars, hujus effe&io nihil habet difficultatis in 
praxi, quoniam in ipfa muri flru&ura hi mutuli lie 
dilponi poffunt. Primum inferior^, deinde fupe- 
rior ha, ope perpendiculi cufpidati, cujus ftlum per 
axin difei xnej cavitatem foraminis h exacte replcn- 
tis tranftre debet. 

5. Tertius mutul.us ce {Fig. 4.) confiftit in crafla 
cochlea mari, Ijpnge fatis ex muro prominente. Fo- 

* . U.um ramen 
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ramcn b {Fig. 2.) fulcri rantae capacitatis, ut hanc 
cochleam tranfmictat, ipftus cochlea fupedor pars 
ademta, ut habeat planum horizontale, cui cochlea 
m {Fig. 2.) innlti poflit, Iramiffo itaque cylindro 
h {Fig. 2 -) in- foramen h {Ftg. 4.) et cavo£ anfae d> 
{Fig. 2.) applicaio ad conum^ {Fig. 4.) additaque 
cochlea foemina ad k {Fig. 2.)eademque applicata ad 
partem inferiorem mutuli ah {Fig. 4.) ad cochleam 
mutuli ce applicctur cochlea foetnina quaedam plana, 
orbiculatis et in margine dentata, ut eo melius clavi 
quod am expreffe ad id confcdto circumagi poflit, 
adigatufque ufque ad partem mutuli c propemodum. 
Deinde horizontaiiter volvendo ipfum fulcrum, 
cochlea e{Fig. 4.) foramini brachii horizontal^ fulcri 
b {Fig. 2.) immittatur, circumvolvetur cochlea m, 
eo ufque donee planum cochleae craflas mutuli e at- 
tingat, et ipfe mutulus adeo ponderis fulcri par* 
tem aliquam fuftineat. Deinde addatur adhuC alia 
cochlea foemina plana et dentata ad eandem 
marem e {Fig. 4.); agatur ufque ad planum brachii 
horizontal^ norma:, id quod in nullum alium finem 
flexum, nifi ut hanc cochleam foeminam lie recipiat, 
ne fufpenfioni quadrantis in fulcro obftet, atque ut 
eo major concedatur longitude cochleas crafids mu- 
tuli e. Sic fulcri pars b {Fig. 2.) nititur hoc modp 
vetticaliter in cochleam mutuli ec {Fig. 4.) et in 
pofitione azimdthali fetvatur pet dtuas defetiptas co‘ 
chleas fbemiha$ dentatas mutuli be. Quodfi igitur 
aliquid in pofitione plani muralis aberratam, iftad 
femper quo tempore libuerit, mediantibus hifee co* 
chleis dentatis, corrigi poteft. Me non mdnenttf, 
benignus iedor intelliget foramen brachii hoiizon- 
talis b {Fig. 2.) fatis amplum et ovalis figuras efle 
debere, ne anguftia motui azimuthali obftet. 

fulcri 
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6 . Filler! pars anterior {Fig. 2.) tres rurfus habei 
mutulos n, 0, ct p . Primus n eft ad formam cub: 
auc parallelipipedi, niii quod faperftcies cjus fu- 
perior fit femicylindriace excavata. Secundus 0 
unci formam habeat (Fig. 3.) fpecialiter dcpidam. 
Tertius p nihil aliud eft nift cochlea mas prominens, 
Cundi ad normam quoad fieri poteft optime confo. 
lidati. 

7. Quadrans ipfe ut ex folido fit metallo poftulo, 
Facies e)us anterior exhibetur Tab, VI. Fig. 1. Craf- 
ftties fit congrua, limbufquequadrantemidonca quan¬ 
titate excedat. Ad planum limbi redificandum adfit 
regula compofita kk> ex duabus, quarum uda rr per- 
pendiculariter infiftit ad piamiro alterius kk, fie ut in 
neutram partem facile flecti pofik Regute rr acies 
reditudinem habeat perfedam. exhibeatqqe lineam 
redam quae fit in piano fuperficki limbi anterioris. 
In tergo per cochleas base regula quadranti firmatur, 
ficuti ex Fig. 2. apparet. Quodfi enim base regula 
piano limbi in m et n bene coincidit firmata ad cen* 
tram alia regula redilineari examinatoria, facile pa- 
tebit atrum limbus et acies rr regular in eodem fint 
piano, perconfcquens limbi planum rede fe habeat, 
Nam ex pundis m et n, nonnifi unica reda duci po¬ 
teft, quae per hypothdin in acie regula rr revera ex* 
iftit. Per lineam tedam vero tnn, et pundum a, non¬ 
nifi. unicum planum duci poteft. Quodfi igitur regula 
examinatoria ad a affixa ubique aciem regulas rr ct 
limbum quadrantis exade tangit, planum limbi in 
piano trianguli anm needfario eflfe debet. Poll ex- 
amen et corrcdicnem hate regula rr fuperflua eft, 
adoDOius, ft liber, adimi poteft. 
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S. In fcrgo quad rant is {Fig. 2.) duo lint iuftenta* 
cula orichalcca, ab ct ef, ad ipfius quadrantis fuper- 
ficicm per cochleas probe firraata. Suftentacuium 
ab in b habeat foramen ovale; in lateribus lint duo 
cochleae cctd cufpidat®. Foraminis parietes lupcrne 
lint convex®, ut immiflb mutulo 0 (Tab. V. Fig. 2.) 
in hoc foramen, pars cava a mutuli {Fig. 3.) rcplca- 
tur, cufpidcfque cochlearum horizontalium c et d 
(Tab. VI. Fig. 2.) partem mutuli aut unci convexam 
inferiorem (Tab. V. Fig. 3.) cx duabus oppofitis par- 
tibus ftringant, et fic omnis vacillatio excludatur. 

9. Alteram fuftentaculum ef, in e cochleis ad pla¬ 
num quadrantis affixum, ad/habet foramen re&an- 
gulare, quod ingrediuntur cochle® mares verticales 
h et i , quarum ufus eft fequens. Immiflb mutulo 
five unco 0 (Tab. V. Fig. 2.) in foramen fuftentaculi 
ab (Tab. VI. Fig. 2.), mutulus n (Tab.V. Fig. 2 .) 
quoque immittitur in foramen rc&angulare fuftenta¬ 
culi ef et cochleae h apex, qui hemifphoerice con- 
vexus efle debet, in cavo mutuli n (Tab. V. Fig. 2.) 
fubliftat, et fic per motum cochleae h fitus quadran¬ 
tis elevando et deprimendo parumper eft variabilis. 
Foramen/in hunc finem fatis amplum efle debet 5 
quando tamen femel liras conveniens per cochleam 
fnperiorem determinatus, tunc vacillatio quadrantis 
non proficua, idco per cochleam inferiorem i firmi- 
ter ad mueulnm conftringitur. 

10. Duobus hifee fuftentaculis quadrans in fitu 
debito quidem teneri, ac, ubi opus eft, corrigi poteft, 
refpe&u principii, divifionum in limbo, ut iftud ni* 
mirum perpendiculo congruat pet centrum quadran¬ 
tis dufto; Scd requiritur ulterius, ut ct ipfum qua¬ 
drantis planum lit perpendiculare. Ut id cfficiatur, 

adlint 
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pdlint duo cochlea foemina plana orbicularcs, co¬ 
chleam raarem p (Tab. Y. Fig. 2.) comple&entes; 
harum prima eaque dentata, man p, applicetur ante- 
quam quadrans mutulis fulcri fit applicatus. Poftea 
vero, ubi quadrans fuftentaculis cd et fe (Tab. VI. 
Fig. 2.) mutulis 0 et a (Tab. V. Fig. 2.) pender, atquc 
cochlea mas p in foramine c (Tab. VI. Fig. 1 et 2.) 
exiftit (quod fat amplum et ovalis figura efle debet, ut 
conceffa fit variatio quadam fitus, per cochleam anfie 
fuperiorem h (Tab. VI. Fig. 2.) efficiendam) 5 tunc 
tergum quadrantis fuftinetur cochlea foemina orbi- 
culari dentata, ad marem p (Tab. V. Fig. 2.) appli- 
cata, paulo fuperius deferipta, facies vero per alteram 
cochleam foeminam oibicularem, ciavi quadam, fo- 
raminulis nonnullis in hunc finem terebratis intrufa, 
Circumagendam. Planum itaque harum cochlearutn 
feminarum, fat amplum effe debet ne in ipfum foia- 
men quadrantis ingrediantur. Et fic his duabus co- 
chleis non modo valide conftringitur quadrans ab 
utraque parte, fed etiam, ubi opus eft, retro vel an- 
trorlum promovetur, quoniam fufpenfio in mutulis 
0 et n (Tab. V. Fig. 2.) huic motui non obftat. 
Quoniam tamen nimia longitudo cochlea p obeft, 
confultum crit cochleam anteriorem foeminam tali* 
figura conftruere, quam fectio (Tab. VII. Fig. 2) exhi- 
bet, ubi margo ab faciem anteriorem quadrantis tan- 
gpre, collum cd vero ipfum foramen c (Tab. II. 
Fig. 1.) ingredi debet. 

11. Centrum quadrantis (Tab. VI. Fig. 1.) & cy> 
lindrice excavatum eft, ut ciavum regute admittat. 
in tergo quadrantis, mediantibus cocnleis affixa eft 
lamina mn [Fig. 2.) foramen habens quadratum m, 
ccntro' refpond?nsj fttque hoc quadratum, circulo 
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fbraminis a {Fig. i.) infcriptum, aut paulo minus^ 
Lamina mn {Fig. 2.) craffitiem habcat congruentem* 
fitque duplititer ad normae modum flexa, definatque 
in facie in partem b {Fig. i.) a piano quadrantis fa- 
tis diftantem, ut ftylum tenuem centrum davi pun- 
gentem, filumque perpendiculi fuftinentem teneat. 
Ipfum clavum {Fig. 3.) fpecialiter delineavi, in eoque 
eft a caput, b cylindrus cavum centri- quadrantis, et 
regulas exadte complens, c, quadratum foramini m 
{Fig. 2.) immittendum, 4 cochlea mas, cui conve¬ 
niens foemina applicanda. 

12. Tab. VII. Fig. 1. exhibet quadrantem cum rc- 
gula ct perpendiculi apparatu: p r eft linea fuperficiei 
quadrantis inferipta, per centrum, ft continuata fue- 
rit, tranfttusa, qua divifionum in limbo principium eft. 
hi kg eft parallelipidum eo modo, ficuti figura indi¬ 
cate excavatum, cochlcis ad planum quadrantis affixum. 

quo filum mo perpendiculariter imminet line# 
pr , quod norma? accuratioris ope nullo negoti© per- 
ficitur. Alterum filum ik fitum habet ad planum 
quadrantis parallelum, ad tantara tamcn exa&e diftan- 
tiam, quanta eft altitudo centri in clavo c, five punc- 
tum fufpenftonis fill fupra fupcrficiem quadrantis. 
Addatur tertium, fecundo prorfus fimile in latere 
oppofito parallelipipedi hgv, cujus ddineationem 
fccnograplti® leges vetant. 

13. Ipfum filum ftylo fubtili centrum davi e pun- 
gentc fufpenfum, ex pilis capitis humaniconftet, pon- 
dufculum f femiunciae facile fuftinens, et in cavo 
parallelipipedi hi kg libere ofcillet, Lila minora 
parallelipipedi mo, ik, &c. etiam ex iifdem pilis 
conftent, nabeaptque craffitiem aequalem. Ufus eo- 
turn hie eftj tit fafcile cognofcatur pofitio quadran- 
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tis refpedu perpendiculi ef. Nam per filum mo, ad 
Jineam pr collimando, exadum datur oculorum ju¬ 
dicium, utrum pr, principium divifionum in limbo, 
cum perpendiculo ef conveniat. Rurfufque per filum 
ik ad alterum oppofitum collimando, videri poteft 
utrum planum quadrantis fit perpendiculo parallelum. 
Quod li loco parallelipipedi duo ponticuli, haec tria 
fila fuftinentes fubftituantur, idem finis brevius adhuc 
obtinebitur, antique fpatium ofcillationis fili cf exi- 
guum fufficiat,difpofitiohorum trium filorum talis eflfe 
poteft, ut per vitra convexa collimatio fieri poffit* quod 
commodum accidet, quibus obtufior oculorum acies. 
Cochleae fceminae b margo orbicularis, adcoque et 
ipfa cochlea mas fulcri p (Tab. V. Fig. 2.) quara 
compleditur, lie ultra fuperficiem quadrantis promi- 
neat, ne ofcillationem fili cf impediat, aut, fi mavis, 
iftarum cochlearum et foraminis in quadrante locus 
extra ofcillationis fili fpatium affignandus. Quodfi 
obfemtorii ftrudura patiatur, ut ab horizonte ad Ze* 
nith ftellarum detur afpedus, tunc regula ad lineam 
p r acceffum debet habere liberum, adeoque paralleli- 
pipedum hi kg paulo inferiusin appendicem colla- 
candum, aut luperius paulo in brachium verticals, 
ipfaque appendix incifionem convenientem habere 
debet. 

14. Progredior nunc ad ipfam regulam, quae qui- 
dem Tab. VII. Fig. 1. quoad maximam partem fee- 
nographice delineata, atque literis nmn defignata 
extat, infuper tamen habita jufta magnitudine et pro- 
portione partium, quam in omnibus hifee figuris nc- 
gligendum duxi, quoniam fie multo diftindius mentem 
meam figuris fpedabilioribus explicare potui. Haec 
segulae ftrudura, quoniam ea plane peculiar is, fpe- 

Xxx ’* cklius 
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cialius nunc mihi cxplicanda. nnnn eft planum re¬ 
gula; circa clavum c volubiiis. Contra incurvationis 
pcriculum munita eft alia regula ddd, perpendicu- 
laritcr ad planum nnn afferruminanda, aut alio ido- 
toeo modo confolidanda. Divifioncs limbi indican- 
tur in apertura, aut feneftra regulx xxs ibique aut 
per filum extenfum, aut per aciem vel marginem in- 
teriorem apertura:, aut per divifionem quam vocant 
Nonianam, prout libuerit. qq eft telefcopium. Quod 
fi nunc ponamus regulam exade gradum o vel i al- 
titudinis in limbo monftrare, nihil erit quod inorgano 
ddiderares, nift ut linea ab objeloper decufiationem 
filorum telcfcopii ad oculum pergens, fit exade pa- 
rallela line* per centrum quadrantis et gradum o vel 
I, altitudinis in limbo tranfeuntis. Scd cum prima 
Vice tubus talem in modum regulx confolidari ne- 
queat, ut huic conditioni fatisfiat, poftulo cum fic 
regul* conncdi, ut in fitu, quo Tab. VII .Fig. i. de- 
pidus eft, motum aliqualcm habeat non lolum in 
altitudinem, fed etiam in partes azimuthi. Motus in 
altitudinem perfidtur per cochleas uu, motus azi- 
muthalis vero per cochlcas ww, quae omnia tamcn 
ipecialius et diftindius Tab. VIII. delineata extant. 

15. Motus in altitudinem cfficitur fcqucntcm in mo¬ 
dum, Tubo loco convenicnti afferruminatur pcs aut 
ponticulus Tab.VIII. Fig.a. depidus 5 bafis bek eft plana 
et redangularis, ad b et ck craflities mefcalli minor. 
Pars i perpcndkulariter ad bafin afferruminata, huic 
connectitur altera pars volubili snamh, medianteftylo 
juncturas utriufquc partis tranfeundo. In a pars 
volubiiis excavata, tali curvedine ut tubum rccipiat 
■ftanno in hufre canalcm afferruminandum. Bafin 
hujus pedis b'% k ad planum regula; deprimunf, duo 
* fiufta 
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fruftaorichakea, quorum figuram Fig. p. fifth, ctquos 
deprejfores pedis voco. Habent autem hi deprefibres 
duo foramina k et m, ad recipiendas cochieas, et duos 
apices h et i fofaminulis in piano regulae in hunc 
finem terebratis intrudendos. Melius nunc omnia ex 
ichnographica delineatione horizontali Fig. 2. intel- 
iigentur,ubi aa tubi pars, be ee pes, ee bails pedis, be 
pars volubilis tubo afferruminata, ff duo depreflores 
pedis, gg cochlea; mares, matrices in reguia excavatas 
ingredientes, et hoc modo pedem vaiide prour libu- 
erit ad planum reguia deprimentes. Fig. 5. exhibet 
deiineationem verticalem, in eaque aa tubi pars, ee, 
ff, cochlea; depreflorum 5 ipfe pes fob tubo latet: 
g, h, funt duae cochleae mares, quarum apices plana; 
ab utraque parte pedem ftringunt immotumque fer- 
vant, et ubi ficus horizontalis tubi elevando vel de- 
primendo mutandus, id facile per revolutiones harum 
cochlearum perficitur: fed tunc cochleae depreflorum 
pedis ff ee, non nimis fortiter pedem ad planum 
regulae deprimere debent. 

16. Sequitur nunc motus ad partes azimuthi. Quod 
Fig. 9. delineatum, vocemus tabnlam plicatam. 
Confiftit ex piano redangulari orichalceo kfgh, cui 
ad angulos redos infiftat aliud planum abef, cujus 
latera tamen af et be fint in curvedine circuli, ex 
centre foraminis q dudi, margines a f et dbeg 
funt ad angulos redos excavati, prorfus eodem modo 
ficuti bafts pedis {Fig. 6 ). Cui refpondere debent 
duo depreflores ftmiles ei quem Fig. 7. flftit, niff 
quod curvedinem ipfl be convenientem habere de- 
beant. Planum kfgh aperturas habet redangulares 
mm et asp pro recipiendis appendicibus tubi qua? 
mox defcribam. In Fig. 8. aa eft tubi pars, ee ta- 
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bulae plicatae pars verticalis, mediante clavo b, ad pla¬ 
num regulae firmata, atque circa clavum volubilis, cc 
et dd, depreflores tabulae, atque earum cochleae. 
hh eft fedfcio partis tabulae horizontalis, quae Fig. 9. 
literis kfgh indicatur. gg funt appendices peculiars, 
tubo afferruminatae } definunt in cochleas mares, et 
pars earum foraminibus redangularibus mn et op 
(Fig. 9.) refpondct, fie ut fecundum longitudinem 
mr autoj poffint iutemllo quqdam apto hinc illinc- 
que pxomoveri, et -tamen mediantibus .cochleis foemi- 
nis kk, interpofitis antea orbiculis it, quando libuerit 
ad ipfurn planum tabulae valide firmari. Quodfi igitur 
Tab. VII. Ftg. 1. per cochleas uu contra pedis parie- 
tes applicatas telefcopium attollitur aut deprimitur, 
tabulae complicate qlavus iftud permittit, relaxatis pau- 
lilper cochleis deprefforum xx. Rurfus quando ad 
motum azimuthalem peragendum, appendices ww, 
relaxatis cochleis fceminis hinc illincquc, per confe- 
.quens ipfc tubus promovetur, pedis junctura id quo- 
que permittit. Quodfi appendices g,g, (Fig. 8. 
Tab. VIII.) tranfverfe validofatis metalli frufto con- 
neftuntur, hie motus azimut^ialis unius cochleae arti- 
fi,cio et lentus et fecurus .effiqi poteft. 

17. Pr«tcrea habet regula appgndiccm .pecuUarcm 
tergum limbi radentem. Conftat Tab* VIII. Fig. 1. 
ft 2, ex parte normaliter inflexa Am, piano regula; 
validiflime confolidata et .altera volubili kt, fty,lo m, 
junctures fuis cum immobilize w cpnncxa,inpartcvolu- 
jbili orbiculus i Fig. 2. circa cylindrum q’m cochlcam 
definentem verfatilis tergum limbi radit, atque adver- 
fus iftud conftringitur clauftro ns cochleis ssss (Fig. 
1.) firmato. Mota regula ad quamlibet dcind.e eft- 
yifionenfi ftrmatur ope cochlea v, ; cui objicitu? lamina 
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tenuis ut Fig. 2. ne apex metalium limbi excavet, 
contactum immediatum impediens. 

18. In vitris tekfcopii nullam requiro quam vo- 
cant centrationem, hoc eft, ut maxima crafllties fit 
in medio vitri, negotium alias tadiofum et operofum. 
Hoc tantum poftulo, ut vitra praprimis objedivum 
conftantem habeant fitum in tubo, in quem, fi ad 
abftergendum forte amoveantur, facile rurfus reftitui 
poflint. Angli artifices, paifim vitra ocularia telefco- 
piorum prsprimis refledentium, cylindris cochlea 
helicibus incifis firmiter infigunt, quo deinde aptis 
matricibus tubo immittunt. Quod fi igitur helices 
cochlea funt bona, et praterea fignum quoddam effi- 
citur in cylindri margine, alii in cavo tubi fado re- 
fpondens, neceffario vitrum eundem fitum fervabit 
vel centies amotum, modo fic tubo rurfus inferitur, 
ut fignum fign© reipondeat. 

ip. Microraetrum, Tab. VIII. Fig. 4. habetcollum, 
cujus margo in odo aquales partes iineis ad centrum 
convergentibus, fcrupulofe, autfiplurafila verticaliare- 
quiruntur in alias quafeunque partes divifus. Ad has 
divifiones fila five ferica five mctailica facile appli- 
cantur, firmanturque in collo aut cerae ope, aut fub- 
tilioribus daviculis, ex buxi Iigno aut metallo con- 
fedis. a eft ptominentia quadrangularis, habeas in 
parte oppofita fimilem aliam, fed aut majorem aut 
minorem: ambarum craflitics sequahs efto aut paulo 
minor craflitiei tubi cui immittitur. Ipfe tubus Fig. 
3. dclineatus, in d habcat crenam rectangularem, 
prominentiam annuli a (Fig. 4.) abfque vacillatione 
recipientem. Ipfe annulus micrometri bene cavo 
tubi conveniat, intrufufque tubo parietes interiores 
ejus bene contingat. h eft vitrum oculare, a fills 
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micrometri debito modo diftans. /foramen oculare, 
operculo cochleato b incifum, Remoto hoc operculo 
aliud fubftitui debet vitris fuligine obductis munitum. 
Ut micrometri filum horizontal Temper fit in eodem 
fitu, aut ft difturbatum, ad debitum fitum rurfus re- 
digi queat, tubus major telcfcopii aa [Fig. y.) definat 
in cufpidem i. Inferto deinde tubo oculari b, et in 
debitum fitum redacto, linea in fuperficic externa 
tubi b } ad ductum marginis horizontalis cufpidis i 
ducatur, et cochleis minutioribus poftea hi duo tubi 
a ct b ad fe invicem firmentur. Quodfi microme- 
tram pofiuiatur, filo mobili inftructum, tunc ftruc- 
tura convcnicnter mutanda. 

20. Nunc ad rectificationem regulae progredien- 
dum: Fiat ex ligno ficco et folido after, fuperficicni 
habens horizontalem ejufdem ferme longitudinis et 
latitudinis cum regula. In extrema fuperficiei hori¬ 
zontalis parte fit verticaliter erectus clavus aeneus, in 
cochleam fuperne definens, cavitatem foraminis cen¬ 
tralis exacte replens. Alteram extremorum planum 
habeat, aut tabulam aeneam patalleiipipedalem pro- 
minentemque. Tab, VIL Fig. 3. hh denotat partem 
aiferis,/Vg k tabulam asneam prominentem, cochleis 
eeee, probe ad ipfum aflerem firmatam, fic tamen 
ne capita cochlearum in fupcrficie tabulae promineanr. 
Ipfa metalli fuperficies fuperior fit probe polita, con- 
gruat cum piano fuperiori afferis, fitque in eo ducta 
linea fubtilis ab, quae, fi continuata fuerit, axin clavi 
tranfear. Sint porro duo parallelipipeda orichalcea 
cd duabus cochleis, ad ipfatn tabellam firmata, fed in 
apta ab extremo^i diftantia, ex fequentibus mox col- 
ligenda. Singula infra habeant quatuor apices cylin* 
driacos foranaiaulls in tabulam terebratis intrufos, ut 
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fitus eorura fit quam firmiffimus ; duo haec paralle- 
lipipeda fe mutuo exacte conti ngant, et planum con- 
tactus fit perpendiculare ad lineam ab. Quodfi igi- 
tur divifiones limbi qucdrantis monftrantur per mar- 
ginem interiorem apermrae xx (Tab. VII. Fig. i.), 
aut filum quoddarn per aperturam iftam extenfum tunc 
regula quadrantis primum fic imponitur afferi, hori* 
zontaliter primum collocata ejus fuperficie fuperiori, 
ut clavus verticalis afferis per foramen centrale tranf- 
eat, telcfcopio furfum fpectante, et fic rcmoto paral- 
lelipipedo d {Fig. 3.) margo aperture xx, divifiones 
indicans, {Fig. 1.) aut filum extenfum exacte applice- 
tur ad fuperficiem perpendicularem parallelipipedi c 
{Fig. 3.); quo fado margo aperturae aut filum exten¬ 
fum erit in piano ad lineam ab perpendiculari. Porro 
firmata regula ad tabulam fg ope cochleas v (Tab. 
VIII. Fig. 1. et 2.) telefcopium cum ipfo aflfere diri- 
gatur ad objedum quoddam remotum, immobile? 
notetur in eopundum, quod per decufiationem filorum 
obtcgitur, immotufque maneat in ifta pofitione afler. 
Poftea invertatur regula, removeatur parallelipipedon c, 
etin priftinum locumreftituatur^ (Tab. VII. Fig. 3.); 
margo apertur® xx vero {Fig. 1.) five filum applice- 
tur ad planum perpendiculare parallelipipedi d. Cum- 
que hoc ftatu minima pars regul® afleri incumbat, 
adeoque neceife fit ut reliquum cum telefcopio prse- 
pondcrct, fulcrum quoddam cochlcis inilrudum af¬ 
feri combinandum. Applicata ergo fitu inverfo re¬ 
gula ad idem planum perpendiculare line® ab {Fig. 3.) 
denuo ad objedum per telefcopium collimandum, 
videndumque an punctum decuflationis filorum fit in 
eodem objccti puncto ac antea. Hie cafus fi extite- 
rir, nulla correctione opus habet regula. Nam cum 
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immota fuerit recta ab> per centrum clavi regular 
tranfiens, idcmque objecti punctum per telefcopium 
tam in fitu recto quam inverfo apparuerit, neceffe 
eft ut linea ab objecto per decuffationem filorum ad 
oculum tranfiens paralkla fit line® ab. Sed cum- 
hie cafus vix unquam prima vice fic exiftere poffit,. 
fed Temper fere aliud objecti punctum fila decuffantia 
tangant, tunc aberratio poteft efle aut inaltitudine,aut 
ini azimutho, aut in utrifque fimul. Utroquecafu tele- 
fcopiipofitio per cochleas’«» et wwTab. VII. Fig. i». 
ad dimidium aberrationis angulum corrigenda, quan¬ 
tum fc. oculorum judicio hoc affirmari poteft. Deinde 
regula rurfus in fitu recto modo, uti antea, inapo- 
nenda, noviterque per telefcopium objectum contem- 
plandum, mox rurfus invertenda, videndumque an. 
idem punctum appareat. Si fecus, telefcopii pofitio- 
denuo dimidii erroris quantitate corrigenda. Examen- 
hoc toties repetendum, quoties differentia adhuc ali- 
qua appareat. Re perfecta omnes cochleae dd, cc, 
kk (Tab. VIII. Fig. 8 .) et ee,ffigh (Fig. 5.) fir- 
miter adftringend®, ut telefcopium in eo ftatu per- 
maneat. Cui haec multiplex regulae in aflere inverfio,, 
quae tamen fat brevi tempore abfolvi poteft, adhuc 
taedioft nimis videbltur, is aut micrometrum addat 
cum filo mobili, aut, quod ego mallem, tabulam air 
bam bede (Tab. V. Fig. 6.) quae dua& fafeias nigras 
bU gf> habeat ad angulos rectos, fitu horizontali et 
verticali fefe decuffantes, ad congruam diftantiam. 
difponar, et fic deinceps afferem cum telefcopio fitu. 
recto impofito fic dirigat,, ut punctum decuffationis 
fafeiarum fit in puncto- decuffationis filorum in tubo. 
Immoto affere, fed inverfa tamen regula, prope ta¬ 
bulam adfit focius, mandata obfervatoris per figna, 
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data exequens, habeatque ilte duas alias fafdas nigras 
km et no, quas ad nutum obfervatoris fitu a dgf ct 
hi, parallclo (facile ftructura aliqua peculiar! in afTerc 
iic efficiendo) et quidem no horizontaliter, km vero 
verticalirer moveri poflit. Quodfi enim inverfa re- 
gula in affere punctum decuffationis cadit in tabulse 
punctum, v. gr. g, tunc foeius utrafque fafcias km et 
no fucceffive He difponat, ut filum verticale tubi ca- 
dat in fafeiam he, et horizontale tubi in fafeiam 
tabula: km. Hoc peracto, intervalla fo et kh ope 
circini bifecanda, atque fafciae in tabula morn paral¬ 
lel in ifta bifectionis puncta collocanda:. Tunc 
immoto alTere regula cum telefcopio in iitum rectum 
rurfus reftituitur, atque telefcopii pofitio tamdiu per 
cochleas corrigitur, donee punctum decuffationis fa£> 
ciarum in tabula coincidat cum puncto decuffationis 
fllorum in tube. Quodfi prima vice inverfa regula 
ct mbo ad tabulam coilimatur, fecunda vice veto in 
Htu recto, tunc puncto decuflktionis in tabula notata, 
atque debito loco collocatis fafeiis mobilibus, error 
in eodem fitu regulse corrigi poteft. Et fic tubi fttus 
refpectu regula: erit tabs, ut vel in recta vei in in- 
" verfa pofitione telefcopii, idem objccci punctum in 
tubo conlpkiattir, pet cdnfequens reguLa quadrantis 
crit rectificata. 

21. Quod fi fieri nequeat quin hasc regula paulo 
evadat ponderofior, pro commoda ejus ad aftra di- 
rectione, duobus modis et huic incommodo mederi 
poteft. Primus eft quem dudum Flamftedius fex- 
tanti fuo adhibuit, atque in Bijlofia Calefli deferip-. 
fit. Cochlea nimirum perpetua in regulae appendice 
veffatili matgo exterior limbi quadrantis denticulis 
congrais inclfuS radltur. Sed tune apparatum appen- 
dicis sq (Tab. VUJ. Fig. 2.) non omittendum fuadeo, 
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ut regulae planities piano limbi bene fit contigua. 
Nam in fextante murali Tetropolita.no> qui a Rowlejo 
praeftantiflimo fui tcmporis artifice confedus eft, hoc 
vitium deprehendi, ut margo apertur* xx (Tab. VII. 
Fig. i.) divifiones limbi ibi indicans, fatis bene qui- 
dem limbumftringat, reliqua vero pars regulas nimium 
a piano limbi diftet, unde telefcopium vacillar, vel 
validiflime ad marginem adftrida cochlea. Sed rotum 
hoc 'artificium nimis operofum mihi videtur, ncc fatis 
commodum in obfervationibus. Nam cochlea; re- 
volutionibus limbi divifiones aut examinare, aut cor- 
rigere, ant comparare, nullo modo fatis tutum mihi 
videtur j pondus regula; fublevare, facilioremque tubi 
ad aftra diredionem hoc artificio cfficere, id admo- 
dum nimis operofum. Mallem ego alio uti cen* 
ties fimpliciorL Sit Tab. V. Fig. 5. abc quadrans 
muralis, ad regula 5 in m, centro a quadrantis ver- 
ticali ftatuatur axis vedis ferrei, gmf> fic ut brachium 
mf et ejus revolutio, fit quamproxime in piano qua¬ 
drantis; alteram mg> in alio parallelo, atque diftanti. 
Longitudo mf fit dimidium circiter longitudinis re¬ 
gulas a d> longitudo mg> vero 3 vel 4 pollicum. 
Angulus g mf pundorum nempe rotationis m, et 
fufpenfionum gf> fit rectus. Ad f catenulac vel fu¬ 
niculi minifterio conncctatur regula, fic ut mf fit 
aequalis et parallela ae. Ad ^ alligetur funiculus^# 
horizontalitct ad extremum conclavis extenfus 5 ibi 
trochlea h fultus, tandemque pondere k appenfo ad 
terram propemodum demiffus. Quodfi enim hoc 
pondus k regula; fuiHciens cfficitur, in quocunque 
fitu, ea vel demifia vel in altum fublata manebit. 
Parum abftabir, quod centrum gravitatis regulas noftrae 
a puncto fufgenfibnis diftans futurum fit, quoniam 
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preflio elaftri in tcrgo limbi inaequalem gravitatis 
actionem fatis temperabit. 

22. Reftat nunc ut oftendam organum defcriptum 
cunctis requifitis fuis fatisfacere. 

I. Cum fila i, k, (Tab. VII- Fig. i.) et alterum ipfi 
fimile in oppofita parte parallelipipedi fitum habeant 
ad planum quadrantis parallelum, eandemque diftan- 
tiam ac punctum fufpenfionis r, facili negotio colli- 
mando patebit, utrum filum perpendiculi fit in piano 
horum filorum, adeoque planum quadrantis in pofitione 
verticali. Quod erat unum. 

II. Quoniam Slum mo eft in piano Iineas id- 
que perpendiculare ad planum quadrantis, collimando 
per mo tipr facile dignofcitur, utrum perpendiculum 
fit in hoc piano, per confequens principium divifionis 
pr fit in piano verticali. Quod erat fecundum. 

III. Quoniam quadrans fufpenfus eft duobus punctis, 
primum in unco o (Tab. V. Fig. z,) deinde in cavo 
mutuli n, motum ejus verticalem nihil impedit nifi 
duae cochleae foeminae, marem p complectentes. His 
ergo cochleis fitus plani quadrantis ad perpendiculum 
corrigi poteft, cumque hac correctione brachium ho* 
rizontale quadrantis non inclinetur, fequitur quod haec 
correctiofitindependens, a fitu horizontali quadrantis. 
Quod erat tertium. 

IV. Uncus (Tab. V. Fig . 3-) non modo in a eft 
cavus fed fimul eft convcxus, - ut fe&io ejus ah fit 
circularis: haec unci figura igitur non obftat quo mi¬ 
nus quadrans in mutulo n per cochleam h (Tab. VI. 
Fig. 2 .) nonnihil attolli aut deprimi poflit. Proinde 
cum pofitio principii divifionis dependeat fimul a 
pofitione brachii horizontalis, evidens eft, per motum 
cochleae h t pofitionem principii .divifionis refpedu 
perpendiculi corrigi poffe. 
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V. Cum ipfutn fulcrum ferreum habeat motum 
aliquem horizonta’em in mutuhs ah ct gb (Tab. V. 
Fig. 4.) axilquc rorationis fir perpendicuiaris, Tequi- 
iuc, quod rdjquis omnibus manentibus. deviatio plani 
quadrantis a piano meridici cortigi poflir. Et fi veL 
maxime axis rotarionis fulcri non exaCtc fit perpendi- 
cularis, nihil tamen impediet, quo minus obTervator 
inclinationem hujus axis, ad quam partem ea tendat, 
cxplorare poffit, etfic deinceps pro re nata corre&iones 
fuas inftituere. Quod crat quintum. 

VI. Quadrans ipfe ex uno et folido eft metallo. 
Quod fi igitur extenditur aut contrahitur calorc aut 
frigore, fimilis Temper fibi manebit. Ncc fulpenfio 
ejus obftat extenfioni. Nam 4n fulcro mutulus n 
(Tab. V. Fig. 2.) canalem habet horizontalem, in quo 
cochleae apex h (Tab. VI. Fig. 2.) ha:rer, et foramen. 
e {Fig. 1.) Tatis amplum pro tam parva extenfionc 
aut contraftione quam calor aut frigus producir, nec 
cochlearum foeminarum, iftud foramen in facie et tergo 
quadrantis tegentium, brachiumque conftringentium, 
Tuperficies plana huic obftat. Quod erat Textum. 

VII. Denique quoad rectification em, ea jam. Tatis 
ex ipfis praeceptis patet. Nemo non intelliger, earn 
Taciliorem expeditioremque efie hucuTque ufitatis; 
cumquc after pro reCtificatione regulas conftruCtus aT- 
Tervari poffit, quolibet tempore obTervator abTquc 
magno labore regulars fiiam denuo examinare poteft. 
Ergo organon requifttls Tnis fattsfadt. 

Caeterum quoniam rariftime in aedifidis conftruc- 
tis dantur muri in piano meridiei exiftentes, vel Tal- 
tem loca hifee muris conftruendis apta, arcus murales 
hucuTque Temper redificium exprefi’e in hunc fincm, 
diTpofitum defiderarant. Sedquilibct fadle intelli- 
get noftrum artificium quocunque ferme loco efie ap¬ 
plicable. 
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pllcabile. Nam ft, v. gr. in tali apertura quae janua- 
rum eft, duo mutuli ah, gb, (Tab. V. Fig. 4.) in mu- 
rum immittuntur, tertius ec, murum contiguum praecife 
non requirit 5 led in ferri quadam compage, longe de 
muri piano prominente, valide fatis firmari poteft. 

Multa prxterea funt quae in hoc organo aliter aut 
forte melius difponi pofient 5 fed longus nimis forem 
omnia cogitata mea in medium hoc loco prolaturus. 
Sufficiat artificium fcopo congruens monftr«»fte, id- 
que non ingratum penitus aftronomis fore confido. 

XIX. Ohfervationes dues Alberti Haller, Prof. 
Med. Gotting. R. S. S. Lond. S. Fabrics 
morbofe in Cadaveribus repertd. 

Observatio I. 

Read May 7.T n foemina quadragenaria reperi venam 
l?47 ' * cavam inter renalis ftniftrae originem, et_ 

inter iliacas venas, enormiter anguftatam, ut vix quid- 
quam tranfmitteret. Aliquid tamen polypoii duri 
fanguinis in ejus cavitate, quae inter craflas membra- 
nas arftilfima fuit, repertum eft. Vena vero fperma- 
tica dextra enormiter diiatata, unciali diametro ven® 
cav® locum fubiit, et fanguinem, cxclufum a via fo- 
lita, reddidit ureteris vena;, alioquin in fano corpore 
exiguae, ortae ab iiiaca dextra. 

Rariftimi hujufmodi coalitus exetnplum aliud reperi 
in Johannis Rhodii Mantijf. Anatom. Obf*XXL 
Ex utroque conftat, etiam in maximis truncis va- 
forum corporis humani morbos fubnafei pofle, ct ob- 
ftrudionem in venis vere dari; et canalcs minimos, 
quando fanguinis, folitis viis exclufi, impetus eo ver- 
git, patenti&raos reddi poffe.. 

IN. 
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. Obs. II. 

■N fcrnina decrepita, quam centum annorum aetatc 

cfle di&itabant, non tamcn ita firma fama, ut cam 
fequi iuto liceat, astatis fummas aliqua vefligia reperi. 

Tota corporis (abrica durior fuit, vel cultro judice. 
Glandul® conglobat® (ana;, fed fimiles fere renalis 
carnis firmitati 5 nervipraeduri } ccllulofa tdaubiquevix 
iciffilis; coftarum cartilagines nondum offeac, nifi 
fupremam veiles, qua; cum fterno, nexu vixullum dif- 
criminis veftigium relinquente, conferruminata erat. 
Scd in ea cofta id non rarum eft. 

Vcrum in arteria magna mult® mortis cauf® fuc- 
runt. Ampliflima primum aorta, qua ex corde pro- 
dit, ut quinque unciarum et lincarum duarum cflfet 
ambitus. Deinde aperto hoc, non ancuryfmate qui- 
dem, fed amplifiimo tamcn finu adparuir. 

1. Valvulas cordis arteriofas partim induratas, 
partim etiam petrofis tumoribus varias cfle, perinde 
uti Cowperi fere figuras demonftrant [ Myolog. 
reform . T. XI.] 5 reliqu® valvul® venofas et arteriofe 
cordis vix mutat®. 

2. In’arteria aorta, turn ad cor, turn in thorace, 
in abdomine denique, membrana interna undique 
lacera, quafi fcabendo in eminentes criftas liberas, 
fiuduantes, mutata, tamquam ulcere aliquo confumta 
diet. Ha; fquam® paflim offe® erant, alicubi etiam 
petrof®, ct 'acervi tophaccorum granorum plerorum- 
que vaforum ex aorta oriundorum oflia obfidebant. 
Membrana mufculofa fana fuit, turn externa, ut vi- 
tium omne in intima federet. 

•3. In hypogaftricis, iliacis, pelvis, arteriis, et iis 
qu® «x pelvi ad nates exeunt, plurim® cruft® offese, 
iubflexiles tamcn, in quas mutata erat interna harum 
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arteriaram membrana, ita tamen adhaerentibus fibris 
carneis, ut paffim calculofe fquamae dudubus tranf- 
verfis infcriberentur. Nihil tamen hie petrofi. In 
omnibus arteriis corporis praedura et figurata teretia 
fanguinis craflamenta, fuo canari tamen minora. 

4. Velicula fellea flava bile vix amara plena, et 
calculis ad viginti, exiguis, angulofts, quorum unus ita 
oblidebat oftium dudus cyftici, propius paulum cho- 
lidocho, quam prima cyftici valvula, ut bills, contra 
quam folet, ex veficula premendo expelli non poftet. 
Dulcedinem in bile, quando in calculos coivit, ple- 
rumque reperire foleo. 

Hxc fere fuerunt, qua? obfervationem mererentur, 
ct demonftrant arteriarum internam membranam afr 
idubus repetitis cordis tandem partim indurefeere, par- 
tim inter offificata fpatia rumpi, lie debilitari truncum 
aortae, et ad aneuryfmata reddi pronum. Demonftrat 
etiam in ipfo fanguine ubique terram- veram calculo- 
fam circumvehi, nec in renalibus folum viis deponi, 
fed ibi haerere et congeri, ubi ruptas funt leviflimte- 
membrana: vaforum, et adtradio terrearum molecu- 
larum ad afperas inxquales fuperficies major eft. 


XX. A Letter from Mr. David-Erskine Baker 
to the President, concerning the Property 
of Water Efts in flipping off their Skins ■«£ 
Serpents do » 

SIR , London , May 13. 1747. 

Read May 14. \ S feveral little Particularities in the 
i747 ‘ JljL Produdion or Changes of Animals 
may be found of confiderable Service to aflift us 

in 
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in the Knowledge of Nature, and confcquently arc 
not unworthy a Philofophcr’s Notice, I take the 
Liberty to lay before you fome Obfcrvations on the 
common Lacerta aquatica, Water-Lizard^ Newt 
or Eft\ a Creature which mod People, tho’ with¬ 
out any good Reafon, have imagined to be venom¬ 
ous and mifehievous, and, from a groundlcfs Aver- 
lion have avoided and neglected much more than it 
deferves. 

The Animal I fpeak of is to be found in the 
Spring, and during the whole Summer Seafon, in 
moil Ditches and fhallow handing Waters through¬ 
out England , and is, 1 believe, unknown to very 
few; but, left it fhould pohibly be miftaken for any 
other Creature, I beg Leave to lay a Pi&ure of what 
I mean before you. 

When fully grown, it is about 6 Inches in Length j 
The Head is like that of a Prog, with a Couple of 
fine large Eyes: It has four fhort Legs, the two forc- 
moft having four Toes, and the two hindermoftfive, 
refcmbling the Feet and Toes of a Frog; but not at 
all webbed, as the hindermoh Feet of a Frog con- 
fiantly are: The Tail is very thin and flat, and lies 
not horizontally, but (lands up in a perpendicular 
Pofitic^n, and ferves as a Rudder to direct it in fwim- 
It is amphibious, but lives moftly in the 
Water, wherein, tho* it can ftfim, it moft frequently 
crawls about at the Bottom, riling to the Surface 
only now-and-then, with a wriggling Motion, to 
throw out a Bubble of (tale Air, and take in a frelh 
Quantity of new. There is fomc Difference in their 
Colour, but the Back is ufuaily of a light brown, and' 
the Belly ycllowifh fpotted with black Spots. In 
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Winter-Time they arc feldom or never feen, and 
therefore may be fiippofed to retire into Holes, and 
lie torpid there, as Frogs, Snakes, and many other 
Creatures do. 

Having feveral Times kept thefe Animals for many 
Months together in Glafs Jars, and watched them 
very attentively from Day to Day, I am able to fpeak 
with much Certainty as to the wonderful Manner of 
their putting off their Skins without making the 
leaft Hole or Breach therein; a Circumftance which has 
occafioned me to give you the Trouble of this Paper. 

It has long been known, that nioft of the Serpent- 
Kind put off, or, as we commonly term it, caft their 
Skins at certain periodical Times 5 tho’ we are very 
little acquainted with the Manner of their perform¬ 
ing this Work, ftnee it is commonly done in their 
retiring Places, where we can feldom get a Sight of 
them 5 nor fhould we indeed know that their Skins 
are changed at all, did we not often find the Skins 
they have call; off. But from this little Lizard, which 
I have more than once carefully attended during the 
whole Operation, a reafonable Guefs may be formed 
as to nioft other Kinds 5 and as it is a Creature eafy 
to procure, may be kept in a Jar of Water for many 
Months, and the Intervals between the Periods are 
fo fhort (for they fhed their Skins every Fortnight or 
three Weeks), it is in every Body’s Power to fee 
with his own Eyes what I am now going to deferibe. 

A Day or two before the Skin is to be changed, 
the Animal appears more fluggifh than ufual, takes 
no notice of the Worms you give it, which at other 
times it devours greedily $ the Skin in fome Places 
appears loofe from the Body, and its Colour not fo 
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lively as it did before} and thus it continues till the 
great Work of putting off the old Skin is to be per¬ 
formed. It begins this Work by loofening with its 
fore Feet the Skin about its Jaws (which, when 
open, are wider than any Part of its own Body) and 
pufbes it backward gently and gradually both above 
and below the Head, till it is able to flip out firft 
one Leg, and then the other? which when it has 
done, it proceeds to thruft the Skin backwards as 
far as thefe Legs can reach? it is then obliged to 
rub its Body againft Pebbles, Gravel, or whatever elfe 
it can meet with, till more than half its Body is 
freed from the Skin, which appears doubled back, 
and covering the hinder Part of the Body and the 
Tail. When the Bufinefs is thus far done, the Ani¬ 
mal, -turning its Head round to meet its Tail, takes 
hold of the Skin with its Mouth, and Petting it$ Feet 
thereon, by degrees pulls it quite off, the hind Legs 
being drawn out as the fore ones were before. 

If the Skin be then examined it will be found 
‘•with its Infute'outwards, but not having the leaft 
(Hole or Breach ? that Part which cover’d the hind 
Legs feeming like Gloves that are turned without 
.pulling out the Tips of the Fingers, tho’ intirely per- 
fed and unbroken. The Coverings of the fore Legs 
itemalA within the Skin. They do not however put 
off the Coverings of thw lye? along With the Skin, 
.as fome Snakes .are found to do? fo? the Skin of 
this little Creature has always two Holes at the Places 
where the Eyes have been. 

It is very entertaining to obferve it whilft engaged 
dntthis necoflary Work, which fometimes takes up 
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near half an Hour, after which it appears full of life 
and Vigour, as well as very fleek and beautiful. 

Thefe Obfervations have been made under the In- 
fpcfiion of my Father, and feme other curious Friends, 
who are WitnefTes of the Fads here mentioned. The 
Drawing (Tab. X. Fig . 1.2.) added to this Account, 
and intended to reprefent one of the Animals getting 
rid of its Skin, may, it is hoped, afiift to make the fore¬ 
going Defcription more fully undeiftood. When the 
Skin is come off, if it be not taken away foon, it is 
very common for the Creature to fwallow it whole, 
as it does all its other Food; and if it takes in the 
Head-Part, as frequently is the Cafe, the Tail-Part, 
being filled with Air and Water, becomes like a 
blown Bladder, and proves fo unmanageable that it 
is very diverting to fee'the Pains it colls to difcharge 
the Air and Water, and reduce it to a fit Condition 
to be got down its Throat/ 

Many Creatures of very different Kinds put off 
their Skins and Shells at certain Periods. All Ser¬ 
pents are fuppofed fo to doj the Skins of feveral 
Kinds being oftentimes found whole. Crabs, Lob- - 
fters, Cray-fifh, Shrimps, and probably moft or all of 
the cruftaceous Fiflies, call their Shells from time to 
time? and if one may guefs of the reft by the frefh 
Water Shrimp, which I have kept feveral times and 
obferved, their Shells are put off without any other 
Breach than one, longitudinally, in the Middle of • 
the Belly Part, thro’ which the Body, Tail, and Claws 
are pull’d out, and the Shell left in a Manner whole. 

{ Of the Infed Tribe, every Caterpiller has three 
or /our Skins before its Change into the AunlU 
Z z z 2 State, 
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State, in which the Place of creeping out is a little 
below the Head. The Spider throws off the Skin 
or Shell three or four times, getting out of it by a 
Rupture underneath, and leaving every Claw, and 
even the horny Covering of his Forceps intirc. Even 
the little Mite calls its Skin alfo at feveral Ihort Pe- 
riods, and nearly in the fame manner. Hut I fear I 
have been already too tedious 5 and therefore beg¬ 
ging your Pardon, fubferibe myfelf, with all pofii- 
ble Refpefr, 

SIR, 

Tour mojl obedient humble Servant, 

David Erskine Baker. 

A Skin of the Water Lizard caft off in the above 
manner waits on you herewith, as reprefented in 
(Tab. X. Ftg. 2.) the extreme Thinnefs of it 
makes it impoffible to be got out of the Water, 
ftretchcd out and dried, and therefore it was ne- 
ccffary to be preferved in Spirits. 

I beg Leave likewife to £hcw you one of the living 
Animals, as figured in Tab. X. Fig. i. 


A Remark by the Tublifber. 

J/ffM. Other, the Viper-catcher, mentioned in N°. 44.3. of 
" thefe Trenfetftions, made a Prefent to the Royal Society of 
.a female Viper big with Young, which was kept alive in 
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common green Mofs, in a Box with a glafs Cover. -Sfie brought 
forth feveral young ones, who flipp’d off their Skins, and the 
outward Membrane of their Eyes along with them, in fix 
Weeks after their Birth; and they fhed them again two Months 
after: But being then put into Spirits of Wine to preferve them, 
they were killed; but may ftill be feen in the Mufeum of the 
Society, They firft loofen the Skin about the Mouth, and fo 
flip it off backwards, by wriggling themfelves thro’ the Entangle¬ 
ment of the Mofs: For fome of the Skins were tom, and Parts 
ftuck in the Mofs. 

C.M. 


XXI. An Improvement of the Celeftial Globe, 
by Mr . James Fergufon. 

Read May 14. /~\N the Axis of the Globe, (Tab. 
1?47 ' V/ X. Fig. 3.) above the Hour-Cir¬ 
cle, is fixed the Arch A at one End by the Screw 
SD, fo as to leave fufficient Room for turning the 
Hour-Index occafionally : The other End at B, being 
always over the Pole of the Ecliptic, has a Pin fixed 
•into it, whereon the Collets C and B are move- 
able by their Wires F and G, when the Screw E is 
llackned, and may be made faft at Pleafure by this 
Screw 5 fo that the turning of the Globe round will 
carry the Wires round with it, fhewing thereby the 
.apparent Motions of the Sun and Moon by the lit¬ 
tle Balls on their Ends at H and L On the Collet 
C, in which the Sun’s Wire is fix’d, there is alfo 
fix'd the circular Plate L, whereon the 29} Days of 
the Moon’s Age are engraved, which have their Be¬ 
ginning juft below the Sun’s Wire j confequently 
.the J?late L cannot be turned without carrying the 

Sun’s 
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Sun’s Wire along with it* by which means the 
Moon’s Age is always counted from the Sun: And 
the Moon’s Wire being turned fo as to be under 
the Day of her Age on this Plate, will fet her at her 
due Diflance from the Sun for that time. Thefe 
Wires being Quadrants from C to H, and from B 
to L, muft ftill keep the Sun and Moon dire&ly over 
the Ecliptic j becaufe the Center of their Motions 
at C and B is perpendicularly over the .Pole 
of the Ecliptic in the Arciic Circle. But, becaufc 
the Moon does not keep her Courfe in the Ecliptic, 
as the Sun appears to do, but has a Declination of 
5$ Degrees on each Side of it in every Lunation, 
(he is made to ferew on her Wire as far on both 
Sides as her Declination or Latitude amounts to.. 
For this Purpofe K is a fmall Piece of Pafteboard, 
to be applied over the Ecliptic at right Angles 5 the 
middle Line 00 ftanding perpendicularly thereon. 
From this Line there is Sj Degrees marked on each 
Side upon the outward Lin\b 5 which reaching to the 
Moon, makes her to be eafily adjufted to her Lati¬ 
tude at any time.— AT. B. The Horizon fhould be 
fupported by two femicirctilar Arches, inftead of the. 
ufuai Way of doing it by Pillars; becaufe the Arches 
will not flop the Progrefs of the Balls, when they 
go below the Horizon in an oblique Sphere. 

To reStify the Okbt. Elevate the Pole to the La¬ 
titude of the Place ,• then bring the Sun’S Place in the. 
Ecliptic to the brazen Meridian, and fet the Hour- 
Index to XII at Noon: Keeping the Globe in this 
IPofition, flacken the Screw E } and fet the Sun di- 
refltly over his Place in the Meridian; which done, 
fet the MootfS Wife tinder the Day of her Age for 
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that time on the Plate ©, and fhe will ftand over her 
Place in the Ecliptic for that time, and you will lec 
in what Conftellation fhe then is. Laftiy, fatten the 
Wires by the Screw E , and the Globe will be redi- 
fy’d. 

To find the Rifing and Setting of the Suit and 
Moon, with their Amplitudes on the Horizon* 

The Globe being redify’d as above to the given 
Time, turn it round in the ufual Way, and you will 
fee the Sun and Moon rife and fet for that Day on 
the fame Points of the Horizon as they do in the 
Heavens. The Times of their Riling and Setting ate 
fhewn by the Hour-Index, which likewife Ihews the 
Time of the Moon’s palling over the Meridian. If 
you want to fee to greater Exadnefs the Riling and 
Setting of the Moon, find her Latitude for that Day 
by the Ephemeris 5 and as it is South or North, ferew 
her fo many Degrees from the Ecliptic, meafuring 
them by the Paftboard K, applying it to the Ecliptic 
as above mention’d; and then turning the Globe 
round you will fee the Time of the Moon’s Riling 
and Setting by the Hour-Index, and her Amplitude 
on the Horizon for that time, as it is affeded by her 
Latitude, which will fometimes be very confiderablc. 

This may be very ufeful, efpecially in giving Lec¬ 
tures upon the Globes; becaufe a large Company at 
feme Diftance will ealily fee this Sun and Moon go¬ 
ing above and below the Horizon as they rife and 
fet, and likewife their Appulfes to different fix’d 
Stars: Whereas in the ufual Way, when there is only 
the Sun’s Place in the Ecliptic Ihewn, it is not eafjr 
7 ** 
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for any one to keep his Eye upon that Part of the 
Ecliptic as the Globe is turned round, unlcfs it be in 
fomc remarkable Circle of Longitude; and it is not 
very eafy to know the Moon’s Place, unlcfs at her 
Conjunction, Oppofition, or Quadratures. 

This fimple Apparatus fhews all the Varieties that 
can happen in the Rifing and Setting of the Sun and 
Moon, which are very curious, efpecially about the 
Poles, where the Sun is prefent for one Half of the 
Year, and abfent for the other Half; the Moon in 
Winter fhining conftantly without fetting from the 
firft to the third Quarter, in the Sun’s Abfence; and 
in Summer the full Moon is never feen at the Poles; 
for fhe fets at the firft Quarter, and rifes not till the 
third, fave what may happen on account of her Lati¬ 
tude. 

All the Thanomena of the Harveft-Moon become 
very plain by this additional Part ; and in making 
fome Trials I find, that, to fome 4 PIaces of the Earth, 
the Moon will not differ above an Hour in her 
Rifing for fifteen Nights together, but will differ fomc- 
times 23 Hours in her Setting, within the Compafs 
of that fifteen Days; and for the next fifteen fhe 
will fet within an Hour of the fame Time, and differ 
23 Hours in her Rifing. This is taken in round Num¬ 
bers, but may be confider’d with more Exaftnefs by 
thofe who are better acquainted with the celeftial 
Motions. I fhall only add, that the Places of the 
Earth where thefe Thmmena happen, are thofe 
lying under the Polar Circles. 


XXII. 



[ 539 3 

XXII. the Cafe of a young Child, at Hough¬ 
ton in Huntingdonfhire, born with all its 
Bones difplaced ; Communicated Febr. 8, 
1746. by Mr . Edward Davis, Surgeon at 
Huntingdon, to Dr, Herman Heineken in 
London. 

Read May * 4 -TOEING defired to fee a young Child, 

1 ” 47 ' lJ who, they told me, was bom with 

all his Bones difplaced, I vifited it, .and found both 
the Radius and Ulna of the right Arm, with the 
Bones of the Carpus and Metacarpus, alfo the Fore¬ 
finger and Little-finger of the fame Hand, all diflo- 
cated. The Radius and Ulna of the left Arm were 
diflocated, and receded from each other; likewife the 
Fore-finger and Little-Finger of the fame Hand. The 
Os Femoris of the right Leg was diflocated very 
oddly, and laid downwards, fo that one might feel 
the End of it: The Fatella laid high up the Thigh 5 
and the Tibia and Fibula at their Union with the 
Os Femoris were alfo diflocated, and receded very 
much from each other. The right Leg, the Tibia 
and Fibula , at their Union with the Os Calcis, alfo 
the Os Calcis, and the Tarfal and Metatarfal Bones, 
likewife rnoft of the Toes. The left Leg, the 
Fibula , with fome of the Metatarfal Bones, and 
and fome of the Toes. The Head, upon Examina¬ 
tion, likewife is very curious: The lambdaidal Suture 
is ofiified all round, and rifes with a Prominency 
half an Inch high: The occipital Bone has feveral 
Rifings, which feel like feveral Exofiofis’si and the 
two protuberant Sides of the occipital Bone are en- 

Aaaa larged 
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enlarged to a prodigious Degree, and unite with each 
other, but leave a Dent between them which feels 
like a Suture. They are enlarged, I believe, to fix 
Inches long, and three broad: It is all offified 5 the 
Midwife and Nurfe fay it was foft at firft : The reft 
©f the Head appears very well. 

This Child is feven Days old : I, have reduced the 
diilocated Bones, tho’ fome with great Difficulty,• 
for the Ends of the Bones and Cartilages feemed to 
be all offifying 5 and there feems to be an tmiverfal 
Anchylofis coming on. I could not reduce the right 
Foot well; itjwas all offified, with the Bones difplaced, 
and the Extenjor Tedis Tollicis longus was con- 
traded, and had drawn the Foot aimoft round. The 
Jaw-Bone was alfo diilocated, which the Midwife 
could ealily put in its Place, and the Chin-Stay fup- 
jported it very well 5 that is, aimoft well, only apt 
to flip out on one Side. The Midwife and Nurfe 
fay, they could eafily, for the two firft Days, put all 
the Bones in their Places with Eafc, but they con¬ 
tinually fell out again. 

The Mother receiv'd a Fall a Fortnight before De¬ 
livery, and fhe fanftes'the Bones were difplaced with 
the Fall, tho’ fhe did not hurt hcrfclf: But whether 
it is' from thence, or from fome Vice in the Fluids, 
J.fhall n,6t deterpaine. If it were not for fevcral Ex- 
ind Aiwbykfis's ih fevcral Pam, I fhould 
have imagin'd the Child (tho' lb young) were rickety 
but for the above Reafon it cannot be that. The 
Child feems at prefent lufty and ftrong, but I think 
will foon be othcrwifei the Woman-is lufty, and 
walks. o«t about her Bufinefs, tho’ but a Week ago 
deliver’d j and fhe, has fix Children befidcs, all very 

healthy. 



C 54r ] 

health)*. »— I intend, if the Child diesj to do what 
I can to get it, and make a Prefcnt of it to the Royal 
Society . 


XXIII. A THjfertation on the Situation of the 
ancient Roman Station of Delgovitia in 
Yorkshire; by John Burton, of York, 
M.D. 


Read May z8/"T"ij-[E learned Antiquarians have hi- 
1747 ' X thcrto been greatly at a Lofs to find 

the Place where the Delgovitia of the Romans really 
ftood$ fome fuppofing it at one Place, and fome at 
another. 

My worthy and learned Fricnd.Mr. Francis 'Drake, 
in his excellent Hiftory and Antiquities of Fork, has 
given us every thing which has hitherto been wrote 
in Support of the Claim made by each Place to the 
Honour of riling out of the Ruins of that ancient 
Town? together with his Reafons for fixing that 
Station at Londesburgh 5 all which I beg Leave to 
recapitulate in as few words as pollible, and to make 
fome few Remarks thereupon, before I proceed to 
fhew where I think Delgovitia really was. 

There are three Places where the Site of Delgo¬ 
vitia has been fix’d at; viz. Weight on, Godmanham, 
And Londesburgh. See the Map in Tab. X. 

The Reafons offer’d for fixing it at Weighton arc 
three$ 

Firjl , From the fuppofed Derivation of the Name. 

Secondly , From fomething like a Tumulus being 
at the Eaft End of the Town. And 

Aaaa 2 Thirdly , 
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Thirdly, Becaufe the Diftance from fervent is 
agrees with the Itinerary. 

As to the firft, the learned Cambden would have 
TDelgovitia to be derived from the Brttijb Word 
SDelgwe, which fignifies the Statues or Images of the 
Heathen Cods j therefore, as fomc Perfons would 
have Weighton to be derived from fomething of the 
like Caufe, upon no other Foundation, than that 
Weightelberg in Germany is noted by Conrad Celtes , 
fays Dr. Gale , as a remarkable Town in thofe Parts. 

Another Perfon ( a ) fays, that 'Delgovitia was 
called Devovicia , or j Delvovicia 5 from whence take 
Vic, and add the Saxon Termination Ton , there is 
fomething like Wighton\ efpecially when we com 
fider that the Saxon U and W were founded alike. 

Both thefe (fuppofed) Proofs for Weighton will 
drop, when we confider, that an cafter and much 
more, probable Derivation of it may be found out 5 
the Name being intirely Saxon, and is plainly derived 
from the Saxon Word yeg, or yaej, Via, Stra¬ 
tum, a Road or Street; and from the Verb yegan y - 
ire, tranjire, to travel: The Termination Ton is ob¬ 
vious to all 5 fo the Belgic or HighTDutch We chi 
Wegh, Weghe, arc the fame with our Way, and fig- 
nify the fame Thing. This is mod likely, became 
Weighton now hands at the Conjuncture of feveral 
Roads, which here meet, and run from thence by 
Kexby-Bridge to Tork, and thence may be called 
Weighton , or Way-Town . The Roman military 
Ways, both from Tratorium and from Lindum , took 


(a) In the Chvrograpby of Britain, 
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a different Courfe, and went by Londesburgh , as I 
fhall fhew in the Sequel; and the old Road being 
turn’d this Way, a new Town fprungup, which took 
its Name from the Occafton of altering the Road. 

The fecond Reafon offer’d tQ prove Weight cm to 
have been DeIgovitia is, becaufe Mr. Horfeley ob- 
ferved fomething like a Tumulus at the Weft End of 
the Town. This alone is to weak an Argument to 
prove this Place a Roman Station, that I fhall take 
up no Time in endeavouring to confute it. I muft 
alfo remark, that there are not the leaft Remains of 
any Roman Road leading to Wtight on 5 which there 
always are to any known Roman Station. 

The. third Reafon offer’d, is, becaufc this Place 
agrees fo near with the Diftance from Derventio> 
as mention’d in the Itinerary j but this Argument 
muft fall, when I fhall (hew in the Sequel, that it is 
not true in Fail, having had the Road meafured. 

There is no other Reafon offer’d, why Delgovitia 
was where Godmanham now is, than that this latter 
Place was faid, by Venerable Bede> to be Locus Ido- 
brum t or a Place of Idols. Mr. Burton , in his Itin, 
Anton . feems to lay a Strefs on the quondam Idob- 
rnm Locus , and fays, It may allude, as well to Ro¬ 
man Idols as Saxon : But this is too far ftrain’d 5 
and we may juftly enough conclude, that this was a 
Temple neither of Roman Structure nor Worfhip, 
but a Place dedicated to Saxon Idolatry; fuch a one 
as is deferibed in Verjlegan, inciofed with a Hedge 
inftead of a Wall: For we find the curious Mr. ‘Drake 
made a very ftridt Enquiry, and could not perceive 
the leaft Remains of any Kiu'v>$ meeting with no¬ 
thing 
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thing but Holes and Hills, where Chalk or Lime- 
Pits had been made. 

There being not fuffident Proof offer’d to fix Del- 
govitia here, I (hall now proceed to examine what 
Mr. Drake brings, to prove that Londesburgh may 
claim this Honour, he being the firft Pcrfon who has 
attempted to {hew it? and I muft own, has brought 
much more fubftantial Reafons to fupport his Opi¬ 
nion, than have been mention’d in Behalf of either 
Weighton or Godmanham . Thefe arc five in Num¬ 
ber? viz . 

Firft, From the Name of the Place, i. e. Burgh 
or Brough . 

Secondly, The Diftance from Eboracum and Der- 
ventio will anfwer the calculated Miles in the 
Itinerary , as well as Weighton. 

Thirdly , Becaufe the Roman Road lay that Way. 

Fourthly , Becaufc Roman Coins arc found there. 
And 

Fifthly , Becaufe there are Repofitories for the Dead 
often found. 

As to the firft 5 That it might derive Part of its 
Name, viz. Burgh, from a Fortrefs on Land, I 
agree to j and very likely there might have been 
fomc Guards kept there,' becaufc it ftands fo high, 
that it commands the Profpcd of the whole Country 
firato thence to Broqgh, where the Romans ufed to 
ferry over to and from Lincoln 5 as appears by the 
military Road on both Sides the River. Here might, 
I fay, have been a Guard kept, to fee that no Enemy 
«su»e on that Side to furprife them In their Station; 
and which indeed feems to be the more confirmed 
by the Coins found here, as well as the Number 
7 of 
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of human Bones. Tho’ this Iaft is no certain Proof* 
bccaufe a Battle or Skumifli might have been fought 
near or upon this Place; which indeed feems to have 
been the Cafe, fo many Bodies being found together; 
yet, when join’d with other Circumftances, it helps 
ilrongly to confirm his Opinion. But I have not 
heard of any old Foundations, Ruins, or Romanic- 
ments having been difeover’d in or near this Place. 

The fecond Rcafon offer'd is, becaufe it will an- 
fwer tlje calculated Miles in the Itinerary. This 
Place comes nearer the Itinerary than JVeighton ; 
but this Point I {hall wave difcufCng, till I come to 
treat of that Place where I think ‘Delgovitia flood. 

The third Reafon is, becaufe the military Way led 
thither from Brough. This, tho’ a Proof that the 
Romans paired and repaired where that Place now 
ftands, yet is no Proof of its being a Roman Station. 

The fourth Reafons I have already fpoke to under 
the firft Head here offer’d; fo I fhall now proceed to> 
prove, 1 hope, where Helgovitia really flood. 

I (hall not fpend much Time in fpeaking of the 
Wifdom of the Romans , either in their military or 
political Capacity: Some few Things however, tend¬ 
ing that Way, I am obliged to mention, in order to 
fhew their Motives for fixing a Station in ,the Place 
I hint at, and then I fhall endeavour to bring my 
Proofs that that Station was their Delgovitia. 

Among others, thefe were ftrong Reafons for 
keeping the fcveral Stations; *viz. to guard the Pafles, 
to keep the Country in Awe, and to have a con-, 
fiderable Number of Men together, to prevent a Sur¬ 
prize from any foreign Invafion, and fometimes to 
-fccurc a. Supply of Provifion. 


I don’S 
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I don't know any Part of the County of York that 
inquired fo ftrong a Guacd as this Place (ftrong it has 
been, is evident from the Plan of the Camp) 5 becaufe 
it is fo fituated, that York, for want of this Station, 
might have been fooner furprifed, either by any foreign 
Enemies, who might have made a Defcent upon them, 
from either the Humber, or German Ocean; or from an 
Infurre&ion of the Inhabitants of the Eafi-Rid>ng, both 
which are by this Station fufficicntiy guarded againft. 
It likewife gave them an Opportunity of receiving 
and defending their Recruits, cither from RoMe, or 
from any other of the Southern Parts of the Ifland ; 
who could either come by Water, or crofs the River 
from out of Lincolnshire. 

As the guarding their PafTes was one ftrong Reafon for 
fixing Stations, any Perfon, by looking on and examin¬ 
ing the annexed Map, {fie Tab. X.) and the Draught 
of the Camp, [fiee Tab. IX.) will eafiiy atone View, 
fee why that Place muft be preferable for fuch a Station? 
for it is juft at the Angle where four Romm military 
Ways meet j fothat, by guarding fufficiently.that one 
Fafs,they fecur'd all the four Roads 5 which, had they 
been ftation’d either at Weight on, Godmanham, or Lon - 
desburgh, they could not with the fame Men have 
done. This will he more evident, by drawing a Line 
of the Roman Road on the Map of Yorkshire from 
BroqgpjFerry on the River Mttmbtr thro' Londes- 
Mrgh'^n rk to Molten, and from Stamfiord-Bridge 
to *Pattmgtoh near Sjmrnhead 5 and then you will 
[find thqt the Roads crols each other betwixt or near 
‘MUlinton and Wartre Priory. 

Mpreovjer the Country itfclf, by Nature, helped, 
with only little Art, to .make their Camp at that 

time 
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time almoft impregnable, the Hills being from 60 to 
90 Yards perpendicular in Height, and their Sides 
very fteep, which arc very apparent in the Plan, 

From one Part of this Camp they could fee a great 
way towards Malt on, and all the Way down the 
great Vale of Tork, from near Hambleton- Hills 
to Howden , and from Londesburgh (where I 
doubt not but they kept a Watch-Guard) they could 
fee all the Way from Howden to Brough Ferry. 
Hence they could not be furprifed from the South- 
Eaft, South-Weft, or North-Weft Quarters} there¬ 
fore they had only chiefly the Eaftern Sides to for* 
tify i and how they have done that, the Plan of their 
Camp {Tab. IX.) will better fhew than I can deferibe. 

Another Reafon for their fixing here is very evi¬ 
dent} becaufe, at the Foot of the Hill, not 100 
Yards from where the Roman Pavement was, there 
are two Springs of fine clear Water, which, united, 
form what they call the Beck. Thcfe Springs never 
fail, even in the hotteft and drieft Summers (a rare 
thing to be met with upon the Wolds) and there is 
not another Spring within two Miles of that Place, 
but what is either quite dried up, or greatly dimir 
nifiied in a dry Seafon ,• infomuch that at this Day, 
in fome Seafon?, the People are obliged to drive 
their Cattle feveral Miles hither for Water. 

From this Situation their Army cou’d never want 
Proviftons, having a free Communication either by 
Land or Water, with the Southern Parts of the 
Iftand. 

All that Part of the Plan of the Camp (Tab. IX.) 
marked a. &. a. a. deferibes deep Valleys} from the 
Lottcm of which to the Top of the Hills ate in general 
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from < 5 o to 90 Yards in perpendicular Height, and 
the Sides are very fteep. All along the Hills, from 
Vale to Vale arc Roman Works, rep relented in 
the Plan at b.b.b>b.\ fo that nothing could pafs 
that Way, without the Knowledge and C011- 
fent of the Guards. It muft alfo be obferved, that, 
of all the Works, thofe guarding the Parts toward 
Bridlington arc the ftrongeft; they being from 4, to 
6 Ditches in Breadth, each of which arc 10 or 12 
Yards broad. 

At the Places marked c.c.c.c. in the Valleys, 
were Watch-Guards, kept to prevent any Surprize, 
by the Enemy attempting to get at the Station that 
Way. 

All thefe Works inclofe 4.18 y Acres of Ground 5 
whence it is evident here muft have been a large 
Army. You fee in fcvcral Places where their Tumuli 
or Barrows were, reprefented by little green Hills. 

Having fhewn the Fortifications and Out works of 
the Camp, I will now prove the Part within thefe 
on which Tielgovitia flood. 

About half a Mile North-Eaft of Millington , on the 
South Side of a gently Hoping Hill, were found fcvcral 
Stone Foundations of Buildings of different Sizes, and 
of different Shapes $ among which were found fevc- 
ral Fragments of Roman Pavements, Roman Tiles, 
Flues, and two Roman Coins, all or the chief of which 
arc reprefented in their rcfpc&ive Colours in Tab. IX. 
and X. Thefe are all Proofs of the Buildincs having 
Roman. There was likewiie dug up a Piece of a 
large Stone Pillar, of about fix Feet in Length, but 
of no regular Orders which, notwithflanding, might 
yet be Romans for wc can’t fuppofc thofe military 

People 
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People fo well skill'd in Archite&are as the Artifls 
at Rome. 

It c Delgovitia (as Cambden hints) be derived from 
the Bnttjh Word ‘Delgwe, which fignifies Statues or 
Heathen Gods, this Place may lay claim to a Title 
on that Account, much fooncr than either Weighton 
or Godmanham3 for here was dug up a circular 
Foundation refembling a Temple in all Appearances 
being within of 4 y Feet Diameter, and the Founda¬ 
tion was near five Feet thick. 

Near to this circular Building, but South of it, 
were the Foundations of two oblong fquare Build¬ 
ing, but with a ftrait Entrance, not two Feet wide, 
wherein I apprehend they put in the Fuel and Fire 
for their Sacrifices; there being evident Marks of 
burning upon the Stones, they being almoft burnt 
thro’: Moreover, in digging in the middle of thefe 
two Buildings, we found about half a Yard thick of 
Allies, wherein were fome few fmall Pieces ofWoodj 
Fuel, and Pieces of Brute-Bones, chiefly burnt, and 
a great Part of an Horn of a large Deer, which I now 
have by me. 

Eaft of thefe were laid open the Foundations of 
another fquare Building, wherein we found the Pave¬ 
ments, Coins, as are here reprefented in Tab. 
X. 

The Situation of thefe Buildings was very ftrong, 
being guarded on the South-Eaft and North-Eaft by 
a deep .Vale, the Sides of which are very fteep. 

From what has been faid, I think there is nothing 
wanting now to prove this to have been the De/go - 
vitiay but to reconcile the Diftance as mention'd in 
the Itinerary. 
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from Eboracum to Derventio M. T. VIL 
Prom fervent to to Delgovitia , M. T. XIII. 


Total M. T. XX. 


I had the Road meafured from Tork to the circular 
Building or Temple, and the Particulars were as fol- 
lowsj viz. 

Mies. Yards. 


Prom Tork to Stamford-Bridge, or T)er-\ 

ventio , were - - -—i 7 

Prom Stamfard-Bridge to the firft Begin- ? 

ning of the Roman Works,-£ 7 

Prom the firft Barrier to the circular Foun-? 

dation, — — —— —3 3 

Prom the Temple to the Eaft Side of the? t 
Works is — — —f 


' 3 + 

13 ^ 

O 


Total. 17$ f> 

This, tho* not exa&ly the fame Diftance mention’d 
in the Itinerary, is yet nearer it than either Londes- 
burgh, Weighton., or Godmanham ; for Londesburgh 
is five computed Miles farther than this Place 5 and, 
if we add 1 Mile and a half more (they in general 
meafuring one Third more than computed at), 
then it will be about 6 Miles and a half? which, 
added to 17 Miles and a Quarter, will make Lon¬ 
desburgh to be 23 Miles and three Quarters from 
Torkt which differs more from the Itinerary than 
the Place where I fuppofe the c Delgovitia to have 
been. Both Godmanham and Weighton are ftill far¬ 
ther off, the laft "being 3 computed Miles from Lon¬ 
desburgh > 
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deeburgh 3 and if it meafures one Third more, then 
it will amount to 4 Miles and a half; which, added 
to 23 Miles and three Quarters, will make the Dif- 
tance betwixt Ebcracmi and Weighton , by H erven- 
tio and Londesburgh, to be 28 Miles one Quarter. 

I think this little Variation from the Itinerary 
not to be an Argument ftrong enough to prove this 
Place not to have been the Helgovitia , when put 
in Competition with the Situation, &c. which at 
one View both of the Map and Plan will appear; 
conftdering at the fame time, that the Proportion be¬ 
twixt the Roman Miile Taffuum and our Miles is 
nearly as 19 to 21. 

From what I have faid, I think it is evident, that 
neither Weighton, Godmanham , nor Lendesburgh, 
ftand where Helgovitia was. I have in the 'firft 
Place fhewn the Probability of this Place near Mil¬ 
lington being the Station, from the known Prudence 
of the Romms, becaufe one Set of Men could de¬ 
fend the whole four Paffes; which could not have 
been done, had they been placed at Weighton, 
Godmanham , or Londesburgh . 

Secondly, I have fhewn, that, from the very Situ¬ 
ation and Nature of the Country, there required but 
little Art to make their Camp, at that time, almoft 
impregnable; the Valleys in general being from 60 
to 90 Yards deep, and the Sides thereof very fteep. 

Thirdly, That from this Camp and Londesburgh 
they might fee the whole Country from the Hum¬ 
ber on the South-Eaft, up the Vale of Tork on the 
Weft towards the North-Weft Side; fo that no 
Army could furprife them that Way. 

8 * Fourthly, 
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Fourthly That they, could always have a fuf- 
ficicnt Quantity of Provifiohs, and never want Water, 
even in the hotteft Summers. And, 

Fifthly , That there has been a Roman Station 
here, as is evident from the Roman Pavement, 
Coins, Tiles, and Foundations of the Ruins: And if 
the Romans had had a Station at Weight on , Godman- 
ham , or Londesburgh , they would fcarce have had 
one fo near the other. 

All thefe Things concur in proving this to be the 
Site of 'Delgo'vitia ; a id there is or can be no Argu¬ 
ment brought againft it j except that, by the Itinerary , 
the Diftancc from Eboracim by < De>vcntio i is fet 
down at XX M. R. and by our Meafurc the Diftance 
from Tork to the circular Foundation, in the Camp, 
is only 17 Miles, one Quarter, and 55 Yards; fo that 
there is above two meafur'd Miles and one half Dif¬ 
ference. In Anfwer to this, I fay, May not the Iti¬ 
nerary be as wrong here as in fomc other Places 5 
which is very evident in feveral Inftances ? And as ft is 
wrong in fome others, I doubt not but it may be fo 
in this: Bclides, the Romans might calculate from 
the Center of Tork ; and this Menfuration only goes 
from the Bar at Walrngate to the circular Foundation 
in the Roman Camp. But fuppo/lng the Itinerary 
to be exaftly right, yet, when the Difference betwixt 
the Roman Mil Raff, and our Miles is calculated, I 
believe it will end .all Difputes on that Score. 
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Art Appendix to the foregoing Taper, by Mr. 
Fr. Drake F. R. S. 

T IME, which fubverts and deftroys the greateft Works 
of Mankind, hath an equal Property of bringing 
Things to Light. The Delgovitia of the Romans 
in this Country, fo long fought after by Camlden , and other 
Writers, as well as myfelf, is at length difeover’d fo far, 
that there is no need of any more Conje&ure about it. 

Being informed, in the Year 1745, of fome Roman Cu- 
riofities found in a Field near Millington , on the Wolds , Dr. 
Burton of York and myfelf fet out to furvey them. On our 
coming to the Place, an intelligent Countryman and his 
Father conduced us to a large plain Field, on the South 
Side of Millington Wood, where we were fhewed feveral 
Foundations of Buildings under Ground, on the very Stones 
of which the apparent Marks of Fire may be traced. Two 
Bafes of Pillars, of an irregular Order, and a large Piece of a 
Column, were alfo difeover’d ; feveral Pieces of teffelated 
Pavements, Roman Bricks, Tiles, 6 9 c. were dug up. The 
Father told us, that, about 40 Years before, he faw the Foun¬ 
dations of a circular Building, about fifteen Yards Diameter, 
dug up in this Place •, which muft have been the Veftiges of 
fome Circfis or Temple: That it had been the Cuftom for the 
Inhabitants of their Village, Time out of Mind, to dig for 
Stones in this Ground when they wanted ; and that they 
muft often do, in a Country almoft clear of fuch Materials. 
The Church of Millington itfelf feems to have been built 
out of the Ruins of this antient Roman Station. 

That this was really the Delgovitia fo long fought af¬ 
ter, I think, is beyond Contradidlion. The Diftance from 
York coincides very juftly with the Itinerary •, nineteen or 
twenty Italian Miles agrees pretty well with our prefent 
Computation 5 and at the fame time points out the true 
military Way from the Humber to York. Inftead of forcing 
a Road through the Vale, the Romans very wifely chofe to 

mount 
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mount the Hills as foon as poffible j and therefore diredled 
their Stratum from Tork to the Ford, over the River Der¬ 
went at Stainfordburg *, and from thence in a direct Line to 
Garrowby Hill; which I take to be corrupted from Bar- 
rowby, many of thofe 5 tunyuli or Barrows being near this 
Place. On the Top of this Mountain, as I may well call 
it, though the Road turns up it by an eafy Afcent, begins 
a Series of fuch enormous Works for Fortification, as the 
like is not to be met with in the whole Ifland. 

This Road on the Summit of the Hill in a ftrait Line 
points diredtly for Sureby or Burlington-Bay, the Sinus 
Salutaris of Ptolemy. But another Road to the right 
takes a different Courfe, and comes down to die Ruins I 
have before mendoned. From thence the Road leads diredtly 
to Londesburg, the Place which I once thought the Stations 
fought for: It pafles thro’ Lord Burlington ’s Park, where 
more of it was laid open laft Y ear than I had before feen, 
in widening the large and noble Canal in that Inclofure. 
This Place was before a Morals, and the Romans were 
obliged to force a Way through it, which is eight Yards 
broad, and laid with Stone edgeways to a great Depth. 
The Road puffed up the Hill on the other Side this marfhy 
Place, and divided into two Branches on the Top of it j 
one Way pointing" through Weight on to Brough on the 
Humber, and the other by the Eaft End of Godmondham 
diredtly for Beverley ; which now I am convinced alfo was 
the Petvaria of Ptolemy. From which laft Station it 
muft have gone out diredtly for Patrington or Spurnhead *, 
one of which was certainly the Roman Praetorivm, 
mention’d as the laft Stage in the firft itinerary Route of 
Antoninus. 

This Sea*Port muft be very commodious to touch at, 
either going or returning from Gaul, 01 the Bclgic Coaft.% 
and bring.ng military Stores &c. iiom thence, either to 
Tork or Mahon to which laft Place the C \molodvnvm 
of Ptolemy , another Road branches out, apparently from 
the Conjunction on the Top of Garrowby-Hill, ahd leads 
fiftpedUy to it. But to return to our Deegovitia. 


The 
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The Situation of this Place is admirable, and the flupen- 
dous Works about it, thrown up for a Defence to this Sta¬ 
tion, and the feveral grand Roads near it, are not to bede- 
fcrlbed. The Town itfelf was placed on a Declivity of a_ 
Hill, almoft full South ; and very near its Ruins arife fome 
rapid Springs of excellent Water; and fo copious, as, when 
joined in one Stream, turns a Mill; from which I fuppofe 
the Name of Millington has proceeded. There was alfo 
lately difcover’d a Well above a Mile E.b S. fiom thefe 
Springs, dug thro’ the folid Rock, Twenty-fix Yards deep, 
which muft have been a Roman Work. 

To the South-Weft there are no Ramparts thrown 
up*, but to the Eaft, North-Eaft, and due North, the 
whole Country is full of them. The Vales are all of 
them guarded by fmall Encampments at their Angles-; the 
Veftiges of the Barracks, now vifible, are called by the 
Country People the Camps. Thefe were to prevent any 
hidden Surprize that Way. On the Hills, from Vale to 
Vale, fome of which are from 60 to 90 Yards deep, and 
prodigious fteep, are thrown up Works, as Ramparts, 12 
Yards broad, and proportionably high, which join in right 
Angles with the Vallies, and ferve as a ftrong Barrier every¬ 
where. Whether they had any Palifadoes upon them is 
uncertain: but without them they are capable of flopping 
an Enemy; which they had Caufe to be apprehenfive of, 
by its Neighbourhood to the German Ocean , from whence 
the Sams gave them many Alarms. 

Dr. Burton was at the Expence to have the Whole of thefe 
Works meafur’d and plann’d out; a Map of which has been 
exhibited to the Society (fee Tab. IX.); but, upon my {hewing 
a corre&Copy of the Draught to Lord Burlington, his Lord- 
Chip order’d me to get the Survey of the Road leading from 
thence through his Park at Londesburgb to the Divifion into 
two added to the former Plan; by which a Courfe of fome 

C c c c Miles, 



Miles,' and many Thoufands more Acres on both Sides the 
Road are given. 


F. Drake. 


XXIV. A Letterfrom Mr.Jofeph AmesF.R.S, 
and Seer, of the Soc. Antiquar. to C. Mor¬ 
timer M. D. Seer. R. S. concerning a Plica 
Polonica. 

Good Sir , 

Read May 'zs• e yfUNE the 22d, 1746, in the Morning 
l?47 ‘ J Mrs. Hannah Comes, a neat old 
Woman, whofc Hair (os Flica Folonica , as it is call'd,! 
I fhew'd the Society laft Thurfday, came and gave me 
the following Informations. 

That fhc was of a genteel Family in Staffordshire, 
who had fuffer’d much in the Civil Wars; and that 
her Mother had her Hair grOw in the fame manner, 
whofe Maiden Name was Alice Goldfmith ; but her 
own Maiden Name was Hannah Bimby, born in the 
Hay-market, in the Parifh of IP bite-Chapel and bap¬ 
tized at Aldgate on a Saturday the of June, 1 64 y. 
Her Mother, having fuch fort of Hair, uied to comb 
hers much to prevent it, till fometimes the Blood 
came: When (he was about 14 Years old fhc per¬ 
ceived it to grow thick juft about the back Part of 
her Head, and at length grew to this matted long 
SuWfence I now faw it, of 109 Inches long. She 

fays 
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fays (he has had four Husbands ; the firft Nicholas 
Woodcock, to whom (he was married when about 
28 Years old, and had four Children by him; all 
died young; but obferved nothing of their Hair grow¬ 
ing fo. I am, 

SIR, 

Tour moji humble Servant, 

J. Ames. 


See fouie Cafes of the Plica Poknica in thefe TranfattUns, 
No, 417. p, 50. et feq. 

C.M. 


XXV. A Defcription of feme Clay Moulds 
or Concaves of ancient Roman Coins found 
in Shropfhire; by Mr . Henry Baker F.R.S. 

Read jane 4 -T T AVING been lately favour’d by a 
* 747 - XTx very ingenious Gentleman of Shrews¬ 
bury with the Sight and Ufe of fome ancient Moulds 
made of Clay, bearing the fame Types and Infcrip- 
tions that fome of the Roman Coins are known to 
have, and being enabled, by the Affiftance of our 
moft worthy Trejident of the Royal Society, to 
make out the Infcriptions and Types imprefled on 
the faid Moulds, I judged it might prove agree¬ 
able to this Society to fee Specimens of fo great a 
Curiofity as thefe Moulds feem to be, and to have 
fome Account concerning them. 

C c c c a Tous 
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Four of the five in ray Pofteffion were found in 
digging Sand, at a Place called Ryton near Condover 
(query whether Rntunium ), f Miles from Wroxalter 
(i. e. Uriconium ) in Shropjhire , about a Mile from the 
Watlmgjlrect Road: Thefe are all of the Size of a 
Roman Denar in*, and little more than the Thick - 
nefs of our Halfpenny. They are made of a fmooth 
Pot, or rather Brick-Clay, that feems to have been 
well cleanfcd from Sand or Dirt, and well beat or 
kneaded, to render it fit for taking a fair Impreffion, 
Great Numbers of thefe were found, but, for want 
of Care, moft of them were broke in Pieces. They 
are deferibed N°. i, 2, 3, 4, in the Account below. 
The fifth, which is twice as thick as any of the reft, 
Was found at Wrox alter ; the Clay it is made of dif¬ 
fers but little from the former j and the Impreffion 
on it is alfo of the Size of a Denarius, and of the 
lame Time with the reft. 

See Tab. X. 

N°. 1. Is probably the Rcverfe of zDenarins of Sevens, 
mention'd in Mezzobarba, p. 268. from Nor is de 
Vot. X. —Figttra velata coram ara facrificans 

VOTA. SVSCEPT A. X. 

N°. 2. On one Side — Caput Julia Severs .— 

1YL1 A AVG'VSTA. 

On the other Side is the Rcverfe of a Denarius 

oi Sever us. Mezzob. p. 274. - VtBoria gradtens 

cum fane Juper feuto .— p.m. tr.p.yiii. cos.ii. 
r.p. 

N p . 3. A Reverfe of Car&calia. Mezzob. p. 286.— 
Trophaum de Fart his cum duobus captivis afft- 
dentibus. — part.max.pon.tr.p.v. cos. ’ 

4. Caput Julia Severs. — ivliaavgvsta. 



IVLIA AVGV'STA. 
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N*. y. Caput Julia Sever ?.— 

I remember no Account of any fuch kind of 
Moulds being found in other Countries, excepting 
fome faid to be found at Lyons 5 but I believe more 
of them have been difeover'd at different Times in 
Englandi though I cannot pretend to fay when, or 
where. I have been informed, that fome Years ago, 
the Earl of Winchelfea had feveral Impreffions or 
Moulds of this Sort (all joined together Side by Side) 
on one flat Piece of Clay, as if for the .making many 
Calls at once: They were all of the Emperor Seve- 
rus: And I have feen, in the Earl of Pembroke's 
moft valuable Colle&ion a Clay Mould impreffed 
on both Sides, as N°. 2. amongft thefe alfo is, one of 
the Sides bearing the Head of the fame Emperor, 
and the other Side a known Reverfe of his. Four 
of the Five in my Hands arc alfo of Severus or his 
Wife Julia, and the other is a Reverfe of Caracalla, 
his Son and immediate SuccefTor; fo that all, we know 
of, may be faid to be of the fame Time very nearly. 

They are feemingly intended for the Coinage of 
Money 5 though it is very difficult to conceive in what 
manner they could be employed to that Purpofe efpe- 
cially N°. 2. which has an Impreffion oh both Sides j 
unlefs we fhould fuppofc they coined two Pieces at the 
fame time, by the Help of three Moulds, of which this 
was to be the middle one. 

If, by difpofing thefe into fome fort of Iron Frame 
or Cafe (as our Letter-Founders do the brafs Moulds 
for calling their Types) the melted Metal could be 
poured into them, it would certainly be a very eafy 
Method of coining, as fuch Moulds require little 

Time 
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Time or Expence to make, and therefore might be 
fupplied by new ones, as often as they happen’d to 
break. 

Thefe Moulds feem to have been burnt or baked 
fufticiently to make them hard, but not fo as to ren¬ 
der them porous like Bricks whereby they would have 
loft their fmooth and even Surface j which in thefe 
is plainly fo clofe, that whatever Metal fhould be 
formed in them would have no Appearances like the 
Sand-Holes, by which counterfeit Coins or Medals 
are ufrially dete&ed. 

London , May 20 . 

1747. 


XXVI. An extraSl of a letter from William 
Jones Efq> F. R. S. to Martin Folkes Efq\ 
Frefident of the Royal Society; containing 
a commodious difpofaion of equations for ex¬ 
hibiting the relations of goniometrkal lines . 

THEOREM. 

Tri/med July 4 - TJf a circle whofe radius is r, let there 
* 747 * X fa arcS} a the greater, a the lefs, 

each in the firfi quadrant j put s» t, f, and v, for 
thefine, tangent, fecant, and verfed fine of an arc ■> 
s\ t', C\ the fine, tangent, fecant of the complement, 
and v', thegverfedfin e of t he fvpplemcnt of that arc ; 
let z = A-f a,x=•£A—a; or if z and x be put for 
the arcs, it will be A = z ~fx, a=z—x. 

Then will the terns in any column of the follow¬ 
ing table, be proportional to their correjponding ones 
in any other column. 


From 



A TABLE oft/ie Relations 
ofGoniometncatLines. 
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4x 
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B 

B 
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from hence, almoft an Infinite number of theorems may eafily be 
derived; fome of which are the following, given here as examples of 
the ufe of the table. 


I, s,zxsjt- 
s,zxs\z 


{m\ ,a-/,A=|rxAz-x-i,z+x =~rr^~rr. 
~\rxs ,a-ff ,A=jm ,wc -}-s } z^x =sj?- rrzzj % tr) 


II. If A,B,C, be any three angles; Z=A-j-R,X=A--B,H=|A-f B-j-C. 
■ And IrXVjZ—^Crr^JZ-J-Cx/^Z—C^/^A-j-B-bCXj^A-l-B—C=;,HXf,H—C* 




















Cs«>J 


ss.z ssAz ss, z 


1 Y. ir ~ — 

'' * ~~V.,ZZ VyZ 11 ,22 V\Z ; 


“^ Z ; andj,z: 


2M,tZ 2j;U- 


'» 7 * 


Mz 


V ii? — JL _ 

r ~s,z 

yj _j,A-|-J> a /»x^ nt1 f | _ ry Ag j\a+j ,A t\zvt\x 

J,a /^z’ r,z«,x"~/,x — /,z~j,a—/,A *r ' 


vn. 


_?, z4-r,x _.r,z-(-x 

j,a t,z /,x j-_7—x 5 


ifzand#are two arcs, then^=x-j-,v,(j; 


2 -X 


vttt „_i__r,zxj ,x,zw,x _ 

m J,Z±X - r pxfc 


IX. ;,$=«»? 

T 


— /,zx/,x 


X. 





nqr^zxr.x 
r,z+r,x * 


XI. 


/z±x 


_ ^zx/jx 

~~rrjt,zxt,x 


and/ } z+z = 


/z y /4 

;,z±*,x‘ 


XII. Ift three ^different arcs4 z,<z> where z (=j^4r‘0 is the mean arc, and 
»{p:\A-~a) their common differences putp P=if xs,z,$ = a? xs>. 

Then s,^= P—s,a =^+s,<j ; And s^z=P—s,i = s,A—^. 


XIH. Let dz=y i A‘-‘v ) a—s\a—i,A‘, then ss,^—$Sjtf=:as',i-f-«W - » \a-dxl 

fhtt, When an, arc is terminated in tie fecond, third, or fourth quadrant, fome of the figns 
(4- and A) of the, terms ■ in the preceding theorems, will, by the known roles, beans 
contrary to'what they now are. 

XIY. 
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XIV. LctA,B,C } be the fines, n,b t c, &c. the co-fines, a\ b\ c\ &c. 
the tangents, of the arcs, *, ft y, &c. whofe number is n; the radius 
being r -, put S for the produft of the n co-fines, S', &c. for the 

fim of the produ&s made of every fine, every two, three, &c. fines, by 
the other (a— r, n — 2 ,«— 3,&c.) co-fines, where the co-line noted by 
0 —n is unity. 

Then the fine of 7 .— 5^-5"'+5 r —S'", V7. 

r n 1 


And the co-fine of =8—$ ,, -f$ ,] '—S', &c. * 


XV. Alfo putting fT' for the fum of the tangents of the arcs, y, &c. 

T a , T", T\ &e. for the fom of the produ&s of every two, three, four, 
&c. tangents j and A— T 

C=BP'—A‘t' y -\- 1' 
b=Crr"-B^i-Af'- r“ 

E=DF'~-CF’+BT”-Ar ri "4-r\ Put 
&c. 

Then the tangent of z^+y-b 1 > b' c - — A-\-BR-\- CR^DR^ER* 6?r. 

XVI. Hence, the fine, tangent, and fecant, of any arc a, being rc- 
prefented by s, t,f, the co-fine, co-tangent, and co-fecant, by s', t\f> 
thofe of the arc m are expreffed as in the following theorems. 


Putting T - 





tie. 


Sine Qha=nA-n"A?i-n’BP--n*CP^n ym DP, tic. x ; 

where P= S = C^APv D~C?-, fs?e. 

IS 

n—i n—z _ , «—5 4 -q n ZlX. n —CP Rc X ; 

Or =#*—^ 

where A, B , C, fc?f. ftand for the refpe&ive preceding terms. 


Or 


- J±V-=-’ c *+ IT ? -J «*• 

where &=~; fi^^Wore. 


XVI! 
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XVII. Co-fine of na — 'P\ (Ac, x -£1-, where P=fj: 

Or = rf °±L^-”A^*&• ~ B^+ 4 ± 4 ~C^-f 6 -^. 6 — 

where S*j=~ j and A,B,C, (Ac. Hand for the refpe&ive preceding terms. 

Or put M — —|xrj N zzAN}C—BNiD ~ CN ) (Aap—itip' —w—2 $c. 

And a'-Pi V—f- l p "i C 1 -t \r-W> * - t*' = tW'h ?"■ Tt v "-t\t’^c. 
The co-fine of na — A— Cb’ — Dc' -f- Ed\ (Ac. xM 
XVIU. UU--n" +»# A=' n A' -« 

—np'"-\-An >"A— n’’ -p#"' 

C = -/' +»*' r +JS«-A"' C—J v n H'—n’’ V-fir" _** 

CsV. £*. • 

The tangent of m = s/ -f- -f- 5/>>— 4 -f- CCr~ e -f DPf~ s (Ac. 

Or = n-\-AN-f- BN 1 -j- CNi (Ac. x t, where N~ ~ 

Or z^zna-^Ab'-\-Bc -\-Ci'-\-De, (Ac. where s'— f,b'z=Na‘,c—Nb'id'—Ni'i (Ac, 

_ji—n"N-]-n'-N 1 -n' , N^ r n’ ll! N^ (Ac. „, 

Ur " 1 -n'N-\-n'"N>—¥W^W. (Ac. 

Co-tang' of na —r zJ rA't iJ rEt 1 N J r QPW+D'PN 3 i-E'^N^&c.x- ; yihmN~~ 
Or ‘ ^i1'A'N T ffN^W+l>N*+Etfsj&e.yfrt s where IV=~ 

nr £ wh «W =2 

+ n <M N^-n^,(Ac .* 


XIX. Let xf = «' 

B—An— n' 
C=Bn'—An 1 "-f 


A<=W _ 

B'~' n .n''A —»' T 
Cs&t'Bt—af’Al+n* 


D-CA -BA"+AA'-*n v ’ V—IA'C-A'B' -j-A'J-A"' 

(Ac. (Ac. 

Secant of m = 1 +^iV+5^-j- GW* -j- DIV+ + £iVs, x M. 

° r where N—E- t M=*£_ m 

Co-fecant of »a =: 1 ^-AN±B , N l J r C l W-\-D'N‘ i -i r E , N’ > (Ac. xMi where jV=r—,Hfc25 

rr - ntr* 


n~n' 


-v.Mi where Nzs ^M=xx 


Or 
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XX. let c be the chord of an arc (a) of the circumference of a circle, 
thofe diameter is d. Put N= 


liechordof na-nc\ l ±*.'-J-AN + 3 -±? LA CN ^±LJ.J DN ^ 

there A, B, C, (Ac. ftand for the refpective preceding terms. 


is the preceding theorems ate eafily deduced from the firft, fo the following are moft 
readily feen to be the immediate cotifequences of thefe; and 2 II depending upon no 
other principles than what are generally made ufe of in common computations. 


XXL Putting s, s', t, t\ f, f, for the fine, co-fine, tangent, 
co-taogent, fccanr, co-fccant, of an arc (a), and v its verfed fine; 

! *f=b f-\f* r = N~A. 


i Then j = i_ j" JV-f fN z - f'W + f"W + q' x W, (Ac. x a. 

= a — q"a' l r~ l + j'Vr- 4 —- fair—* i i -\-q ,n a'>r- t ,(Ac. 

I = « - q AN+q BN - q CN -f q DN, (Ac. where AM, (Ac. 

| ffcand for the refpeftive preceding terms. 

And s' — r—tfaN— 1 -f-j'Vr— 3 — q y a 6 r — ! -f- g T Vr-’, (Ac. 

/ = 1 — ? 'JV + q x N, (Ac. xr. 

= r— ^**r-*+ qAN—qBN-\~qCN, (Ac. A,B,C, & c - as before. 


XXII. Alfo v = ?Vr~‘ - 3’Vr- 3 + fVr-* - f"a*r-\ (Ac. 


77.*’-'-h M-iBX-tfN- tic. 


sr J. JT-1 AN-ABN- t-CN, tic. x r. A.E.C, tic. a. before. 

i.a ,34 S7*4 


i xxrn. 


Let —2" And A=—A 

B=~f4-f+Aq B'—^-B—AA' 

C=-trf y -q y ’4-Bq'—Af C'=—C-BA-AB ' 

Z)=—g™-f fir<%- Bf-\-Aq\ D'——D—CA — BE—AC. 
(Ac. (Ac. 


| Tangent tz=.a-\-Ad i r ~ % -f Ba^r-* + Ctfr-* + (Ac. 


Or —i + ANq BN 1 -f- CN 4- £ JV+ -f EN,(Ac. x a. 

[ Co-tangent t A a -f- B'a-r — 1 C a-r — 4 ~j~ D'a~i *, (Ac. 

Or =rr 4- A a* 4- B'Na 1 4- CJVV 4- £W, Wc. y£. 

XXIV. 
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XXIV, Alfo let «=*f/ And J=+f 

0=-j'"“W fj—-f" -fvt's" 

>=-h r 




£sV. 


Secant/ = r -j- -f -f- Uk~\ fc?f. 

Or = I'-f #JV~|- jjtf*+>^ 3 + < f,J V 4 ) X A 
Co-fecant/ = <z—-j- ^0 -f > r ^ 5 ^— 4 '+^'tf 7 r—®, &c. 

Or — rr-j- 7aa -f- f 4 Naa -f TWaa -f- TFfiaaJjc. x £. where JV~!, 

ft * 


XXV. Putdngp'={ ; /'=f; ^={fsf=W r \?=-hf> & e .N^ 

Then arc 0=1 -j- 4* tyN 1 -j* tfc.xx. 

Or = j+^ 4 IV+ tf"BN+ \fCN-\- # r DN, &t. 

Or fBN f g CJV-fg M, ffr. where 4 B, C, % 

ftand for the refpecdve preceding terms. 

XXVI. If ins the verfed fine of an arc a, diameter being i, M—^R—ffi 

Then arc a— 1-{-- ilf-f ^BAf-j-^CM, &i'tK-,A,B,C,tfc.xt 
as before. 


XXVII. And putting N~!L,A—t, B = AN,C=BN,O—CN, 
Then arc a= *- }BN- jCN+± 1 IN, Cfc 
Or = 1 - + + -JrF' 6?c. x A 


XXVIII. Alfo, if c is the chord of an arc (a ); and 

V . K® 

Then arc azzt^AJN-^^BN T jj-CJT-f spiffs* where A t B> C, £& 
ftand for the refpecdve preceding terms. 




ADVERTISEMENT. 


fT^HE Reader is defired to correft the Title of the XII 1 * 
J. Paper of the laft Number of thefe franfafiions in the 
following manner: 

A Letter from Richard Brocklesby M, D. and F.R.S. to the 
Prefident, concerning the Indian Poifon, fent over by Don 
Antonio De Uiloa of Seville , F. R. S. and mentioned by 
M. delaCondamine, of the Royal Academy of Sciences 
at Paris, injhis late Account of the River of the Amazons 
in South America. 

He is alfo defired in the lame Paper, to read towards the 
Bottom of the firft Page, inftead of Mr. Jum Antonio de 
Lea, Don Antonio de Uiloa. This Gentleman was one of. 
thofe fent by the King of. Spain to attend andaffiftthe 
French Aftronomers of the Royal Academy of Sciences , in 
their late Meafure of a Degree or Latitude near the Equator. 
He was taken Prifoner at Cafe Breton in his Return home, 
and brought into England, where his Papers all relating to 
the Meafure of the Degree, and other Aftronomkal and 
Philosophical Obfervations, were by the Favour of the r - 
Lords Commiffioners of the Admiralty reftored to 
him, to be publilhed in his own Country. An Ab- 
ftraft of the lame was however by their Lordlhip’s 
Leave communicated to the Royal Society , by their Prefident , 
who was entrufted with the Perufal of the fame:. And the 
Author himfelf, who is a Gentleman of great Merit, wasr 
foon after unammoufly chofen a Fellow of die Society. 
Some time after his Return he procured the above-men¬ 
tioned Specimen of this Indian Poifon, which he fent over 
together, with fome Books, as a Prefent to his Friend, the 
Prejfdent of the Society, 



errata 

In page 456, /. n. r. Tab. II. Fig. 8. 

In page 548, /. 28. add, by the Dire&ion of the 
Strokes according to the Rules of Heraldry. 

In page 549, /, 10. add, fee Tab. IX. 


Printed for C. Davis, over-againft Grafs Inn Gate 
in Holbourn, Printer to the Royal Society, 
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I. ExtraB of a Letter dated at Rome, Aug. 
5, 1747* from Mr. Hoare, a young Sta¬ 
tuary , now purfuing his Studies there , 
to his Brother Mr. Hoare, an eminent 
Painter at Bath, giving a fhort Account of 
feme of the principal a?itique Pi&ures found 
in the Ruins of Herculaneum at Portici, 
near Naples: Communicated by the Rev . 
Mr. Birch. 

HIS City was over¬ 
thrown and fwallow’d 
up by an Earthquake 
near 1700 Y ears fince. 
Some of the moft remarkable Curiofities, we faw, 
were, 

1. A Pi&ure of about five Feet long, and four 
Feet wide, rcprefenting the Education of Achilles , 
by his Mafter Chiron the Centaur. The Figures are 
about half as big as the Life. That of Achilles is 
(landing m a noble Adion, and is feen in Front, as 
the principal Objed of the Picture. He feems to 
hearken with great Attention to, and is looking ftea- 
dily on the Centaur, who is feen almoft in a Side 
View. The Figures are both finely colour'd, and 
well drawn 3 but that of the young Man moft exqui- 
fitely fo. 

2. Next to this is a Picture of about three Feet 
and an half high, and narrow, in which is a Wo¬ 
man facrificing. The Figure is about two Feet high. 
This Pidure feems to have been taken out of fome 
Compartiment of Ornaments. 

E e e e 3* Next 
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3. Next to this is a broken Piece, reprefenting 
the Judgment of Tarts. The Figures are about the 
fame Size as that laft abovc-mention’d. They are 
not intire 5 the bottom Part being broken off about 
the Knees. This is alfo a very fine Pi&ure but it 
is impoflible to judge of all its Beauties, as it is 
extremely changed and decayed 5 which is quite con¬ 
trary to all the others, but, in particular, to that of 
Chiron and Achilles ; which is in a manner as freflv 
as if it had been painted but Yefterday. 

4. The next is a fine Pidure of the Story of 
Virginia. The Figures are fomething bigger than 
thole in the abovementioned. The Charaders and 
Expreflions of the Heads are admirable. That of 
Appius gives a juft Idea of the furious Tranfports in 
which the Artift defigned to defcribe him. Vir¬ 
ginia is weeping; and, in a word, all the Figures 
are finely difpofed, and the Charaders well adapted 
to the Subjed. 

y. Two large Pidures were in a Nidi in a Bajt- 
lica , about five or fix Feet high. The firft repre- 
fents Thefeus vidorious over the Minotaur. He is 
ftanding in a free and fine Pofture : One Foot is on 
the Head of the Minotaur. But what feemed odd 
to me, was the Figure of that Monfter itfelf, which 
3, had always feen differently reprefented; for, in 
this Pidure, the Head only reprefents that of a Bull, 
which W joined to the Body of a Man. Several 
little Genii, or Cupids (as we call them), all feem 
impatient to fiicw their Refped to their Deliverer: 
One kifles his Hand, another clafps round his Leg,, 
and total others are ip 4 i#wenc Attitudes of Gra¬ 
titude. 
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titude. The Figures are almoft as large as final! 
Life. 

6 . The other Picture reprefents Hercules and 
the Goddcfs of Nature. The Figure of Hercules is 
(landing (feen in a Side View) repofuig on his Club 5 
fomething like the Statue in the Farnefe Palace at 
Rome. There is a Vi&ory crowning the Hero, and 
the Goddcfs is fitting before him, and feems to ap¬ 
plaud and thank him for his Labours. There are 
Numbers of fymbojical Figures beftdesin this Pidure. 
Behind the Goddefs is a Satyr, and at Hercules’ s 
Feet a Boy fucking a Doe. My Priend, who con¬ 
duced me, took particular Notice, how delicately 
the Doe feemed to difpofe of her Legs, not to hurt 
the Child ; whilft at the fame time fhe is licking his 
Knees, as a Mark of her Tendernefs for him. This 
Pifture is equal to the firft-mentioned $ being exqui- 
fitely finely drawn and coloured, and well com- 
pofed. 

7. There is a little Picture, which I thought ex¬ 
tremely odd for its Compofition. It is about 1 Foot 
and an half long, and eight or nine Inches high: It 
is a Parrot drawing a Chariot fomething like our 
modem Chaifes. In the Chariot fits a fort of large 
Horfe-fly, whofe two Horns ferve for the Bridle and 
Reins to guide the Parrot. 

8. Two Pictures, of about four Feet and an half 
long, reprefent the Stage of a Theatre, with Come¬ 
dians playing their Parts upon it. The PcrfpeCivc 
in thefc PiCures is very well obferved. 

9. A Wedding, confiding of three Figures only. 
They are much in the fame Tafte of thofe of Alda- 
btmdims Marriage at Rome. There are befides 

E e e e a Numbers 
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Numbers of little Frizes rcprefenting Sacrifices, and 
other Ceremonies, of the ancient Pagans ? moft of 
them on black or red Grounds. 

Thefe Pidures {hew, that the Antients underftood 
Perfpedivc and Landfchape, I mean, the Keeping par¬ 
ticularly, which I have heard flrongly difputed; but 
no one that has feen thefe Pidures will, 1 believe, 
make any Doubt of it. 

It would be impoflible for me to give you an 
exad Defcriprion of all the Pidures; as there are fo 
many entire, befides the Cits, and Fragments 
of others. Of feme, the Heads only remain * 
and of others, Pieces of Figures? Numbers of final! 
Landfchapcs j Views of Architcdurc; Flowers and 
Fruit, painted extremely light and elegantly. There 
are even fome grotefque Pidures, fomething in the 
Tafte of India Painting. Moft of the fmali ones 
have been taken out of Compartiments: The 
Guardian {hewed me feveral Places from whence 
they had been taken. They ftill preferve a Beauty 
fuperior to any thing we fee nmv-a-days: The Co¬ 
louring, Drawing, and Liberty of Pencil, may vie 
with the Works of any Matter, even of Raphael 
himfelf. 

There ate two Rooms full of them-Perhaps 

yotr will fty 1 have given you an Account but of 
very few.-—In the fitft place I muft inform you, 
that no one is admitted without an Order from the 
King’s Supcrintendant 5 and that, when one does 
lee them, the Guardian has Orders not to permit 
ahy -Petto to take any Sketch or Account what¬ 
ever of thfe Pidures. My Friend went thither but 

once. 
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once, and that after Dinner, when we came downfrom 
Mount Vefuvius. The Account I have herein given 
is all I could particularly lemember in the Evening 
when we came home. They are continually find¬ 
ing more Pictures every Day * and I do afiurc you,, 
that had I a Month to fpare, I would willingly go on 
Foot to Naj-les, to have the Pleafure of ftudying thofe I 
have already feen, and feeing thofe which have been 
difcov ered fince. * 

N, B. Cardinal Jib am, at Rome , has an antique 
Group of Tkefeus and the Minotaur} where 
the Minotaur has the Head only of a Bull, as 
in the Pidure above-mentioned. 


II. A Letter from Mr . G. Stovin to his Sony 
concerning the Body of a Woman, and an 
antique Shoe, found in a Morafs in the 
Ifle of Axholm in Lincolnfhire. 

Read oa. m.*“T^hE Beginning of June laft, a la- 
* 747 * bouring Man, of Amcotts in the 

Ifle of Axholm , in the County of Lincoln, was 
digging Turf or Peat in the Moors of Amcotts ; 
and, at about fix Foot from the Surface, his Spade 
cut the Toe of a Sandal, which dropped into the 
Pit he was graveing Peat in; alfo Part of the Foot 
dropp'd in, which terrified the Man, and he left it. 
Hearing • of this Difcovery, I went and took fomc 
Servants with me, to make further Difcovery j when 
we foon found the other Sandal (which 1 now fend 

you 


* See more of thefe Curiofities in thefe Tran/, N°. 4-56 and 45 ^* 
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you whole and firm). It was very foft and pliable, 
and of a tawny Colour, with all the Bones of that 
Foot in it, and all the grifly Part of the Heel: And 
proceeding further, we found the Skin and Thigh- 
Bones, which I meafured to be eighteen Inches long. 
We then found all the Skin of the lower Parts of the 
Body, which was of the fame Colour of the Sandals, 
and very foft, with frefh Hair upon it, which 
diftinguifh’d it to be a Woman, The Skin drew or 
ftretch’d like aPiece of Doe-Leather, and was asftrong. 
We then found the Skin of the Arms, which was 
like the Top of a Muff or Glove, when the Bones 
were fhaken out. We then found this Hand I have 
fent, with the Nails as frefh as any Pcrfon’s living j 
which ate now, both Hand and Nails, fhrunk very 
much, ftnee it was expofed to the Air : This Hand 
is the "Lady’s natural Skin fo tann’d, with the Nails. 
We left the Bones in the Fingers, where the Nails 
are, for fear the Nails fhonld drop off, if that Joint 
was taken out. 

I want to be informed what Age they wore thofe 
Sandals in. Thefe muft, I think, be very antient, 
and have moft certainly been made of a raw Hide, by 
reafon they, and the Skin of the Lady, were both of 
one Colour, and both had one Tanner; which I 
prefonve, is the Moor-Water; which is exa&ly of 
the Colour of Coffee* and made fo by reafon of 
fuch great Quantities of Oak and Fir-Wood, that we 
frequently dig out of thefe Moors; feveral Oak- 
Trees affording 1000 Pales for fencing, five Feet and 
an half long, and fix to eight Inches broad * which 
OakrWiaBd is cated as black as Jet. The Fir-Wood 
retains Its Turpentine-Smell, and in hot Weather 

(when 
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(when it is expofed ro the Sun) the Turpentine will’ 
drop from it. This Wood is frequently riven into 1 
Laths for the Roofs of Houfes or Floors 5- and whar 
is remarkable, no Worm will touch them. The 
Pales mentioned above are fold from io to if Shil¬ 
lings per hundred. We frequently find Hazle-nuts 
and Fir-Apples in Abundance which I think is a 
plain Proof, that the Trees fell in Autumn, when 
the Fruits were at Maturity. I think Dr. Shuck- 
ford makes it plainly appear that the General 
Flood happen'd in Autumn. 

This Lady in all Probability was overwhelmed by 
fome ftrong Eddy of Water ; for fhc lay upon one 
Side bended, with her Head and Feet almoft toge¬ 
ther. 

It appears by the Maps of the Country, that this 
has been the Rendezvous of all the Waters from the 
South, Weft, and North Parts of the Kingdom; as 
for Inftance, the River Dm, from Doncafler, Ro¬ 
therham, , and Sheffield, which took in many more 
Streams; as the Idle, Trent, Torn, Dare, Rather ,, 
&c. &c. Then the River Trent, which runs South 
to Gatnsbrough ; then to Torkfey, Newark, Notting¬ 
ham, Derby, Burton upon Trent, Strafford, Trent - 
ham in Staffordshire : And takes in a vaft Number of 
Rivulets: Then the Onfe, which comes from near 
Richmond, and takes in the Ure, Wharf, Bifhof sDike, 
Aire, Colder, and a great Number of Rivulets; which* 
are aU loft in that famous Eftuary the Humber* 

It is alfo to be obferved, that here is one Morals 
twenty Miles round, Part in, HatjieU-Chace 5 an¬ 
other, ten Miles round in the fame Chace, where 

the 
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the famous William of Lindham had his Cell. Ia 
the middle of it, where his Body was found, for 
eight Miles round, is all a Moral's. 

The Connoiffeurs will give you their Opinion in 
the chief thing I want to know, which is, in what 
Age thofe Sandals were worn, and by what Nation : 
For it is not like the Scots or Irifh Broges; though 
the Scots, I think, formerly inhabited but a little 
Way off, to wit , North of Humber . Perhaps the 
'Danes may wear fuch, or the antient Saxons ,• for 
both thefe People muft be well acquainted with thefe 
Parts, as the Danes under Edgar-Athel'mg incamped 
a whole Winter in this Neighbourhood, and had a 
Station at Gigansburgh , now Gamsbrongh , upon this 
River Trent. 

. At Boxby was a famous Roman Pavement, 15 
Yards fquare, the Roman Road, &c. 5 alfo a fquare 
Platform at Aldbrough , which I take to be Roman, 
though no Difcoveries have as yet been made there; 
but at Roxby large Quantities of Roman Coinshave 
been found, X am 

Tout ever affectionate Father, 

G. Stovin. 

5 P, £ As to thisWaterupon thefe Moors preferv- 
ing human Bodies *, it is moft certain $ viz. Part 
of a Body taken up at Geel by your Grandfa¬ 
ther Mr. Empfon 50 or 60 Years ago, and one 
in the great Moor near Thorn > about 7 Years 
' agd, with, the Skin like tann’d Leather, the 

Hair, 


■* See thefe Tran/. N°. 434. p. 413. 
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Hair, Teeth, and Nails quite frefh.—You will 
fee the Sandal * is of one Piece of Leather, 
and a Seam at the Heel, with a Thong of the 
fame Leather. See Tab. I. Fig. z. and 3. 

It is the Skin of the Hand that is fluff’d, which 
has fuffer’d by the Spade, f 

III. 


* Mr. Catesby F. R. S. Author of the Hiftory of Carolina , 
i£c. being prefent, faid, this Shoe or Sandal was exaftly like what 
the Indians in Virginia wear at this Day, and call Mokafiit, 
fThat ingenious Artift and skilful Antiquary Mr. Get. Virtue com¬ 
municated to me (C. M.) bis Sentiments concerning this Sandal in 
the following Words: 

‘ When the above Letter was read at the Society of Antiquaries y 
« there was produced a Hand of the Woman therein mentioned, 

4 and a Sandal or Shoe taken from one of her Feet; it being made 
« of Leather, tann’d Ox-Hyde; but remarkable for being cut out 
4 of one flat Piece, (fee Fig. 3.) fo as to fold about the Foot and 
4 Heel} the Form and make being fo contriv’d without under Heel- 
4 Piece, as to be flat to tread on; the Shape, that of a Woman’s 
4 Foot, and the Toe round-pointed. This being of an antient 
4 Form, the Society order’d an exad Draught to be taken of both 
« that and the Hand ; which Drawings are preferred amongft 

* others belonging to that Society. It may be obfervedconcemuig 
« the Antiquity and Ufe of Leather Shoes in England t that this 

* Shoe or Sandal appears by its Form to be ancient. £ conceive it 

* was before Edward the IV.’s Time, when, by Cuftom, piked 

* Shoes had increafed in Length, that all fuch who wore 
4 them in exceflive Length were to be mulfted, or have them 
4 cut Ihorter, in paffing in or out of the City-Gates of London. 
4 This very likely had palled amongft the better fort of People 

* about the Kingdom } for Chaucer in his Time mentions the Ufe 
4 of long piked Shoes, fo long as to he tied up by Strings or fmall 
4 Chains to their Knees. 

4 Thus it might have been with Mens Shoes, but not in fo long 
4 a Degree ftjr Womens Ufe} tho’ obferving antient PiSures of 
4 Men and Women in Books of Illuminations, piked Snoes appear 
4 m fevend Reigns from Ed, III. to Rich. Ill, in England. 

Ffff ‘Alfo 
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III. A Letter from Mr, Henry Baker F.R.S . 
to the Prefidentj concerning the Grubbs 
dejiroying the Grafs in Norfolk. 

SIR , 

Head Not. 5 -T* “TAVING feca ionic Letters lately 
1747. fentfrom the Counties of Norfolk 

and Suffolk , giving an Account, that prodigious 
Numbers of what one Letter calls Grubs, and ano¬ 
ther large Maggots, full as thick and almofl. as long 
as a Mans little Finger, are difpcrfed over the 
Fields, and do abundance of Mifchicf in thofe 
Counties, I immediately imagined (tho' the Accounts 
were very imperfed, being fent by People wholly 
ignorant of Natural Hiftory), that they null be the 
Aurelia or Chryf&lides of l'ome Species of Beetle: 
And defiring to get what farther Information I could 
concerning them, I wiote with that Intent to my 
ingenious Friend Mr, Arderon at Norwich, F. R. S. 
whofe Anfwer (with fome Additions of my own) I 

lhall 


5 Alfo on our antient Monuments of Stone or Alabafter cum- 

* bent Statues have moftly piked Shoes. But fome of earlier Date 

* ttf* have broad turn-no Stipes at the Toes, of the fame 

* as yfaawp. The Met» brogd Toes, 

* and the Womens narrow, 

* Therefore I conclude this very Sandal could not well be earlier 

* than Ed, I. or Hen . III.; alfo, that the cutting the Form, and 

* lowing to form the Heel cleverly, by a Hitching behind the Heel 

* with a fmall Leather Thong, may have been in Ufe before that 

* of waxed Thread ufed by Shoe-makers, formerly called Cord- 

* wainer?.’ 

Fig. 1, Ihewa the Shoe fide-ways, laced, as when upon th?Foot. 
Fig. 2. the fame feen from above. 

Fig, 3. the fame unlaced, and laid flat, to fhew the manner of its 
being cut out of the raw Hide. 
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fhall beg Leave to lay before you, after firft intreat* 
ing your Patience to read a Defcription of thefe In¬ 
fers, publilhcd in the London Evening 'Poft of 
October the 29th, as it is the fame in Subftance with 
the private Letters that put me on enquiring after 
them. 

Ext raft of a Letter from Norfolk, to a Friend in 

London. 

4 T Forgot to tell you in my laft of the Grubs that 
* are in many Parts of our Country. They attack 
*' the Corn-Fields fometimes, and fpoil all the Crops, 

4 but haunt chiefly the richeft Meadows, where they 
c woik between the Turf and the Soil, eating the 
4 Roots of the Grafs to that degree, that the Turf 
4 rifes and rolls up, with almoft as much Eafe as if 
4 it was cut with a Turfkig-Spade j and underneath 
4 the Soil is turn'd to a foft Mould, like a Bed in a 
4 Garden, for about an Inch deep, in which lie the 
4 Giubs, in a cuived Pofture, upon their Backs, all 
4 and every one of them with only the Tips of their 
4 two Ends in Sight, the reft of their Bodies buried 
4 in the Mould. They arc in general about an Inch 
4 and an half long, and as big as the Stem of a To- 
4 bacco Pipe, near the Bowl •, they have red Heads, 
4 white fhining Bodies, a little hairy on the Back, 
4 and the Rump End is ready to burft with a dirty 
4 looking Stuff, eafily feen through the tranfparent 
4 Skins they have fix hairy Legs, three on each Side, 
4 all near the Head, two Forceps , or Jaws, like a 
4 Hornet, with which they cut afunder the Roots 
4 of the Grafs, and deftroy whole Meadows, with* 

Ffff 2 4 cut 
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‘ out any Remedy yet found out to deftroy them j 

* they have no Eyes, as can be feen. Whether they 
e are in their ultimate State, or are to be Flies, l 

* know not, for we could find no Aurelia. The 

* firft News we heard of them was about two Years 

* ago, by a Gentleman who lives near Norwich, 

* and then were fuppofed to be new Comers. This 
‘ Summer they have been much in High Suffolk , 

* to the Farmers and Graziers great Loft; and we 

* now hear they are likewife in fome Part of Effexs 

* they are often difeover’d by Hogs, who, as I am 

* inform'd, are greedy of them at firft, but having 

* once had their Bellies full, never care for them 

* after/ 

Of thefe Grubs Mr. Arderon gives the following 
Information. — They are, fays he, a Species of In* 
feds but too common about Norwich , and, to my 
own Knowledge, have been more or left numerous in 
this County for thefe twenty Years paft. They are 
the Eruc£ bf the Scarab ms arbor eus 'vulgaris major 
of Mr. Ray, that is the Tree-Beetle, or blind Beetle, 
vulgarly in Norfolk called the Dor. 

In different Parts of England they are called the 
Brown Tree Beetle, the Blind Beetle, the Chafer, the 
Cook-Chafer, the lack*Horner, theJeffry-Cock, the 
and the Dor. By the Dutch they are named 
'Batm-kaefri Roub~kaefer, Koren Worm , or Corn- 
Worm, becaufe they deftroy the Roots of Corn j and in 
Zealand , Molenaers or Millers , as Qoedartius fays, 
Chaff 78. becaufe they bite the Leaves of feveral 
Sorts of Trees into Particles as fmall as if they were 
ground. In England I have likewife heard them 

called 
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called MiUerSi but fuppofed it to be from a white 
mealy Powder wherewith their Wings are covered. 
The French call them Hanetons. 

This Infcft has two Pair of Wings, one filmy, and 
the other fcaly: The Srft Pair fold together under 
the latter, and remain quite hid, unlefs when fpread 
out for Flight. The Elytra or cafe Wings are of 
a reddilh light-brown Colour, and feem fprinkled 
with a white Powder that may eafiiy be wiped off; 
the Legs and pointed Tail are whitifh, the reft ofthe 
Body brown, except at each Joint on the Sides of 
the Belly, where there is an indented Line of white. 
The Circles round the Eyes are yellowifh, and fo 
are the Antenna., which are fhort, and terminated 
by lamellated' fpreading Tofts, capable of being 
opened more or lefs. 

It is probable the Females make Holes in the 
Ground with their {harp Tails, and there depofit their 
Young; But whether at firft they are fmail Eruca, 
or Eggs from whence fuch Eruca are hatched, I 
don’t pretend to fay: 'Tis certain however, that 
thefe Eruca are extremely mifehievous, by devour¬ 
ing the Roots of almoft every thing where they 
come, and in forne Grounds they are to be found in 
fuch Numbers as is fcarcely credible. 

I have feen, fays Mr. Arderon , whole Clofes of 
fine flourifhing Grafs, in Summer-time, become wi¬ 
ther’d, dry, and as brittle as Hay in a few Weeks, 
by this Vermin’s eating off the Roots; in doing 
which they are fo dextrous, that many Yards of this 
wither'd Grafs might be rolled up in one Piece, all 
the Fibres that fatten'd it to the Ground being gnaw’d 
away. 


Clofes 
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' Clofes of Turnips often undergo the fame Fate 
from thefe devouring Infers, which one would 
think defigning to do as much Mifchicf as pofliblc 
(could we fuppofe them capable of any Defign); for 
when one of them fixes upon a Turnip, he eats 
only the middle fmall Root, which foon caufes it 
to wither and die, and then moves on to the next. 
In like manner they deftroy the Roots of Wheat, 
Rye, &c. and almoft every other ufcful Vegetable that 
happens in their Way. And what makes this Peft 
the more deplorable, is the long Time of their Con¬ 
tinuance in their Eruca, or moll mifehievous State, 
which, according to Goedartius, is four Years at 
leaft: But Mouffct writes, that in Normandy they 
ate obferved to be moft numerous every third Year, 
which is therefore called L’ An des Hannetons. 
And it is not improbable, that in the open Fields 
where they are well fed, they may come to their 
perfect State a Year fooncr than thofe did which 
Goedartius almoft ftarved in glafs Jars. 

Mr. Arderon fays, he has frequently been told by 
People of Credit and Obfcrvation, that neither the 
fevereft Frofls of our Climate, nor the being im- 
merged in Water, will deftroy thefe Eruca ; fome 
having been expofed for many Days to the kecneft 
F tofts* and others cover’d with Water for as long a 
Time,' Which notwithffanding were found to revive, 
and become as vigorous as ever. 

Crows and Hogs devour thefe Eruca greedily; but 
their Numbers arc too great to be much diminifticd 
thereby. The moft effe&ual Way, tho’ very labo¬ 
rious,"is.to beat them off the Trees in the Day¬ 
time with long Poles, and then fwcep them toge* 

ther 
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thcr and bum them. On a Farm at Heathal \ neat 
5 Miles S.W. from Norwich , of 80 /. per Annum, 
belonging to St. Helen's Hofpital in this City, in 
the Occupation of Mr. James Ebdm , thefe Infe&s 
were fo numerous laft Year, that the Farmer and his 
Servants affirmed they gather'd eighty Bufheis of them, 
the Emcee of which had fo fpoiled the Produce of his 
Farm, that the Court of this City, in Compaffion of 
the poor Man’s Misfortune, allowed him 25 /. The 
Order lor which I fend you a Copy of, dated ‘Dec. y. 
1746. 

In the Day-time few of the Beetles fly about, but 
conceal themfelves under the Leaves of Oaks, Syca¬ 
mores, Limes, &c. where they feem afleep till near 
Sim-fet, when they take Wing and fly about the 
Hedges, as thick as Swarms of Bees 3 at which 
‘time they frequently dafh themfelves againft People's 
Faces with great Violence, -and by their fo doing 
occasioned the common Proverb, As blind as a 
Beetle. 

Mouffet tells us, it is recorded, that on the 24th 
of February, in the Year 1574,. there fell fuch a 
Multitude of thefe Infe&s into the River Severn, 
that they flopp’d and clogg’d the Wheels of the 
Water-Mills: As to which I muft take notice, that 
.their coming fo early in the Year was no Ids extra¬ 
ordinary than their Multitudes; for the larger Spe¬ 
cies feldom appear till the Month of May } and a 
fmallcr Sort, which come out in July and Augujl, 
are feldom feen after the Evenings grow cold. 

We are told in the TranfaBkns of the ‘Dublin So¬ 
ciety, that the Country People in one Part of that 
•Kingdom Met'd fo greatly by the Devaluation made 

bv 
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by thefe Infe&s, that they fet Fire to a Wood fomc 
Miles in Length, which parted two adjacent Counties, 
to prevent their difperfing thcmfelves any farther 
that Way. 

This, Sir, is all I {hall trouble you with at prefent 
concerning the Grubs mentioned in the News-Paper, 
as well as in private Letters, without diftinguilhing 
of what Kind they are s and if this Information may 
prove acceptable, it will be a lingular Pleafure to 
him who begs the Honour to be efteemed. 

Strand , Nov. 5. SIR , 

1747. Tour moft obedient , 

and moji humble Servant, 

H. Baker. 

* -----r-.-. 

Mr. Jrderen, in » fubfequent letter to Mr. Baker, writes, that Mr. 
Ebdin folemnjy declared, before the Committee of St. Helen’s Hofpital, 
that the Damage done to him that Year amounted to 100/. and upwards-. 
Three Gentlemen, appointed to infpeft into the Truth of his Complaint, 
vifited the Farm in the Harveft-Time, when, amongft other things, they 
found thofe Ears of Wheat, which had Parc of their Roots eatea off, to 
look pale and wan, and when rubb’d,_ to afford nothing but fmall wi¬ 
ther’d Com, hot fit for any £jfe,, and the .Straw ,came jap with the leaft 
Touch j and that thefe Enters do,moft Damage ,where the Soil is rkheft. 

Tho’ many bum thefe Plies, when they have beat them off the Trees, 
Mr. Eldin' s Method was to fpread Cloths under the Trees, where he 
faw them hanging thickefl, and when beaten off, to wrap them np in the 
Cloths, and beat them to Pieces with wooden Beetles. 

Mr. dfdtrau fays, he had the above Remarks from Mr. Richard Hum - 
fity fit* ofUhd Committee who inflated the Farm 1 and he adds that 
£>me ingenious Peribns acooupt iprthfc large Imfreafe of thefe Infedls from 
the Decreafe of Hooks in this County,- which they lay greedily devour 
them in their Grub-State s and the Decreafe of Rooks & oVring to moft 
of the ancient Rookeries having been deftroyed by the large Fall of Tim¬ 
ber-Trees made of iate Years, which has obliged the Rooks to remove 
into otljer Parts of the Kingdom. 

I 7 M* at, Mr. Arderon dug up with his Cane two of thefe Eruca't 
within adPijof Iff one another in the Upper Ckfe, near the middle of the 
City of Nsrw'th, farrounded with Houfea; they were about half-grown, 
an Inch and half long, and two Tenths in Diameter. 

1Y. 
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IV. A Letter from J. Wall M, 2). to Edward 
Wilmot M. Z>. F. R. S, and Phyjkian to 
His Majefty, concerning the Ufe of the Pe¬ 
ruvian Bark in the Small Pox. 

Ztai Nov. s-nr^HERE is not perhaps any Difeafc 
* 7+7 ‘ more fatal than the Small-Pox’, 

when attended with Haemorrhages, purple Spots, 
and other terrible Symptoms. I think one 
might venture ta affirm, that, in proportion to 
the Number of the Sick, fewer recover under 
thefe Circumftances, when treated by the com¬ 
mon Methods, than do even from the Plague itfelf. 
A Remedy therefore in any Degree adequate to the 
Malignancy of the Difeafc, which could reftore the 
broken Crafis of the Blood, and corredfc .the putrid 
gangrenous DifpofitiOn of the Juices, muft be of 
infinite Service to Mankinds and fuch a Remedy 
the Bark appears to be. 

The firft Author I meet with, who mentions the 
Ufe of thcsBark in any Stage of. the Small-Pox, is 
Dr. Morton; and he recommends it only in the 
(a) Decline of the Difeafe, when the fecondary Fever 

is 


(a) Ubi viribus veneni, durante exanthetaatum eruptbne, 
ptyalitmo vel quovis alio modo ex parte fisQis, licet jwapent- 
tus deletis, atque inde ufque* ad ttadium deefinatioois mtus 
cohibitb et revirefeentibus, febris recidiva indolent praiuerit 
benignant, perbdick qxaepbatimbus €sf remijjionifas fefe alternatim 
exdpientibus (quem typum in variolb mediis, prope a4 njahgnqg 
aocedentibus, fere fepper pbfervare licet} curatio,nulla methedo 

’ vr g g g- ‘ 
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is mild, and puts on the Type of an Intermittent. 
But ,as the Vi# are then very much loaded, 

,cvca in the mildeft Sorts of the confluent Small- 
Pox, this Remedy (if ufed only in that Stage) does 
not feem to promijfe much'; at leaft, not till the 
Saburra in the .firft Pafiagesbe in iome degree car¬ 
ried off. And accordingly, the learned and judi¬ 
cious (£).Dr. Frmip found that it did not at all an¬ 
swer, even under his Bareftion, -till the firft Paflages 
Jbadbeen emptied. / 

Since that time, the'igoqd Effc£fcs of the Bark in 
Mortifications and putrid Ulcers have been dlfcover’d; 
and Dr. Monro , reafoning from thence, did fome 
time ago (c) recommend it in the firft Stages of the 
Small-Bqxj as promoting the Maturation, and pro¬ 
curing.a.t#d« well-condito Wus. .Oh his Au¬ 
thority .alone, had I no other Keafons, I ihouldihave 
been induced to try this Medicine in forac bad kinds 
of that Diftemper, where the Suppuration does not 
proceed well; bur having alfo feen the Bark of 
great Service in orher Difeafes, where (the Texture 
of .the'Blood feem’d, imuch broken; and particularly 
in Petechialand Purple fevers, attended with Haemor¬ 
rhages, 


aut remedio certius ac felicius abfolvitur, quam celebri antidoto, 
cortice ter. PaWtimr, qal fdlquias yeiwrfftblgendff, ut in eastern 
quibufeunque 
febrllem 


Suum a- w m * . 

I^guente’xeconvalefcit, &c, &c. tylorteFPyreiaFg, Be Variefa, 

" ft) Med. Sflaysj B&nbtitgkl ^ o, Art. to. 
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rhages, and other terrible Symptoms? I was the 
more ready to conclude that it might be of great Ufe 
in the Small-Pox under the like Circumftances ? more 
efpecially, as Dr, Monro , in the Paper above-men- 
tion’d, allures us, that, by its Ufe, * ‘Petechia , in 

* fcveral variolous Patients, became gradually more 
pale-colour’d, and at laft difappear’d/ I was the 

lefs fearful of making an Experiment which was 
new (at leaft in thefe Parts) in a Diftemper at¬ 
tended with fuch fatal Symptoms, becaufe fcarce any 
recover under them by the'coftimoh Mefhbds. For, 
to ufe the ' late celebrated Df. Freindl Words \Epift. 
de Purgant i\, * Ad hat anguftias cum ventkm Jit , 

* nequaquam oprtet dubitare, an anceps praftet dare 

* remedium , an nullum: quod, utcmque anceps, po- 
teft fortajfe vitam fer-vare , pot eft faltem ad dies 
aliquot protrahere. Sed quid Ji non fuccejferit ? 
fat is eft, ut 'quit hot Afed?effia v g$rin* jure expe- 

*■ riri putetUP-, Ji id vel in mllleftm carpere profe- 

* cijfe competent 

The firft Perfon to whom I gave the Bark in the 
Small'Pbx, Was one Mr. Hall, a young Gentleman 
of about 24 Yeats' of A£ej- who lived'within two 
Miles of this Town. After heating himfelf violently 
at a Ball, he was feiz’d with the previous Symptoms 
of the Small-Pox. The third Day of his Ulnefs he 
featffor me? and before that time he hall been 
blddtttft; had" rtk&PtrfcW‘SaHts and Maifea, Which 
had given him 2 or 3 Stools> and afterwards-ufed 
the ‘Detoft'. Nitrof The Bloody which had been 
taken^awiyi"appear'd highly inflamed. When I faw 
him, I found •thfc' Fiiftoles extremely numerous-'un- 

Gggg 2 , dcr 
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der the Skin, and his Body cover'd with purple 
Spots: Bcfide this, his Nofe had bled profufely, and 
he had had feveral bloody Stools 5 or, to fpeak more 
properly, he had voided large Quantities of Blood 
from the Amiss for it was merely Blood without 
Excrement. His Pulfe was extremely quick, but 
rather weak, and the Pain in his Loins violent. 

The Cafe appearing fo defperate, I determined to 
give him the Bark > a Scruple of which he took 
every two or three Hours, and the Tinffi. Rofar. 
acidulat. for common Drink. Within 48 Hours 
the purple Spots difappear’d, and the Haemorrhages 
flopt intirely, his Pulfe grew fuller and flower, and* 
the Puftuies came on well. 

From this Time to the 9th Day after the Eruption, 
the Appearance of the Difeafe continued well in 
every Particular? and that whole Time he perfe- 
ver'd in the Ufe of the Bark , &c. and for two or 
three Nights had taken a little Syr. e Mecon . On 
the pth Day in the Morning I faw him well,, con- 
iidering the Difeafe: His Spirits were good, and he 
fpit- well, but very largely. About the middle of 
the Day he dropt afleep, when his Nurfe left the 
Room, and carelcfly flay'd away a confiderable Time, 
(as I remember, whilft fhe eat her own Dinner). At 
haR.e?pr$, fee was found with his Head dropt from 
off the' dead, fuffpeated, probably, by 

the Quantity of Phlejgmi which, his Head lying ac¬ 
cidentally low, he could not difeharge without Af- 
ftfljjnce. 

« jn this firft Inflance my Patient unhappily 
^jthou&^t 1 had Sufficient Reafon to be 
pteaftd with the ijffcflfcs of this Medicine. • 


5 


Soon 
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Soon after this I was called to a Son of Mr. Yates , 
a noted Farmer at Hampton-Lovat in this County. 
He was about twelve Years of Age, and this was the fixth 
Day from the firft Seizure. The Puftules were con¬ 
fluent, and appear’d like bloody Pimples: His Bread 
was cover’d with Petechia and purple Spots; He 
had a great Itching of the Nofe, fo that an Hemor¬ 
rhage from thence was to be fear’d. He had been 
delirious for two or three Days paft, and his Pulfc 
was very weak, quick, and trembling. I order’d 
him Extr. Cort. Teruv. i Scruple every third Hour, 
and acidulated all his Liquors with Oh Vitriol, well 
cover'd with Syr,. Samfac. 

The purple Spots difappear’d, after he had taken 
two Drachms of the Extract (which nevcrthelefs 
was continued on thro’ the whole Difeafe). The- 
Puftules came on very favourably, and the Diftenr- 
per afterwards, in its feveral Stages, more refembled 
the diftindi: Small-Pox than the confluent: Yet I never 
faw one where the Puftules were more numerous, and- 
more truly confluent, not on the Face only, but the 
Arms and the whole Body : For, in many Parts, the 
Skin was railed for a confiderablc Extent by the included' 
‘Pus, as if it had been done by a Wittering Plaifter; par¬ 
ticularly the Arms from the Elbows to the Wrifts 
were intirely raw; the Skin, upon letting out the 
Matter, coming off like a Glove in one intire Piece. 

About the fame time I was call’d to a young 
Man of 2L Yeats of Age in the Parifh of Elmley- 
Lo<vat in this County, who, during the Eruption of 
the Small-Pox (which appeared on the fccond Day 
of his Illnefs), had a violent Hxmorrhage from the 1 
Nofe, Purples yfcry numerous, and excemve Pain irr 
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the Loins. He went well through the Dlfcafe by 
the fame Method.—‘Neither of thefc two had any 
condary Fever. 

In the Cafes above-recited I truftcd to the Bark 
alone,- excepting only that I acidulated the Liquors 
with the vitriolic Acid; but lately I have joined Alum 
with it, and I think to Advantage: For, as the chief 
Efficacy of the Cort. Teruv. feem’d to me to arife 
from its ftyptic and antifeptic Qualities, whereby it 
not only ftrengthens the Solids, but gives a Firmnels 
alfo to the Blood and Juices, and thereby prevents 
their degenerating into a putrid Sanies, I thought it 
might not unufefuily be joined with Alum, a Salt 
of fingular Virtue in the fame Intentions, and which 
is well known to affift the Bark in other Cafes, 
Where it is Order’d as a Styptic. ? 

Mr. Higgins, ofTedney in Herefordjbire, a young 
Man of about 24 Years of Age, after very violent 
Exercife in hot Weather, was feized with the pre¬ 
vious Symptoms of the Small-Pox. The Pain in 
his , Back* particularly was * very' violent, and his 
Anxiety intolerable. On the third Day of his Illnefs, 
when I firft faw him, his Skin was cover'd with pur¬ 
ple.Spots, many of them as large] as a filvcr Pcny 5 
and.h 4 »P#f? wasfmall, and very quick. Notwith- 
ftanding this, as, he was a fanguinc young Man, the 
Weather hot, and the Sicknefs came after -violent 
Exercife, I ventur’d to order a fmall Quantity of Blood • 
to be taken from his Arm, which 1 found very ten¬ 
der; and florid; and at the fame time 1 dirc&cd for 
him,as Alloys: 
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g Extr. Cort. Peruv. fff. Alum. crud. 3ii. Aq. 
Cinnam. ten. | vii. Syr. Cydon. § i. M. cap. 
coch. ii. larga alterqis horis. 

He had emptied this Bottle the next Day at Noon 5 
'when I viftted him again, -and found him much 
better; his Pulfe being full and regular, and the 
Anxiety and Pain in his Back nearly gone. . 

The Small-Pox now began to fhew itfelf, and the 
Purples declined apace. The Urine which he had 
made the Day before they had imprudently thrown 
away before I came 5 but they informed me that it 
was extremely red, as if mix'd with Blood } fome- 
what refembling, as they faid, the Water in which 
freCh Meat had been waihed. He had had feveral’ 
Stools 5 fo that, fearing left that Difcharge might be 
too violent, in the next Prefcription I omitted the 
Alum, and fubftituted the Terra Japonicaax its ftead. 
This Mixture he continued through the whole Courfc 
of the Difeafe, and ufed no other Medicine; except¬ 
ing only that I found it needfary to give him a 
quieting Draught in the Evenings, containing a lit- 
,tle Syr*\e Mecon. a few Grains of Alum, and a Scru¬ 
ple of the Extr. Cort . -Term;. 

All the bad Symptoms foon difappear’d intirely: 
He had no fecond Fever, but got thro’ the Difeafe 
very eafily. 

. , Bradford , a Farmer at Claines, am this 

Town, about 21 Years of .Age, was feized after the 
fame manner, and got very well thro' the Difeafe, 
tho’ it, was confluent, by the lame Method. I did 
not ftp hana, till the fixth Day of his lllnefs, and 

then 
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then his Juices were in fo bad a State, that, besides 
the Petechia, which were very numerous, a Place 
on his Shin-Bone, about the Size of a Crown-Piece, 
which had been bruifed a Day or two before his fir ft 
Seizure, was now gangren’d s and the Edges look’d 
of a very deep Red, as if the Corruption was fpread- 
ing further his Throat likewife was fo fore that he 
could fcarce fwallow at all. 

I order'd him the fame Mixture as above, viz. 
Extr. Cort. Peruv. Alum. end. 3 ii. in about 
half a Pint of Liquid. 

He took of this two large Spoonfuls every other 
Hour. It was not without great Difficulty that he 
got down the firft two or three Dofes 5 but he had 
Refolution, andperfifted j and before he had finifhed 
•the Bottle his Throat grew better, and hefwallowed 
tolerably well. The next Day the ‘Petechia began 
to fade away, and foon after difappear’d intirely 5 the 
•Gangrene alfo ftopt, and in a few Days feparated. 
He continued this Medicine thro’ the whole Difeafe, 
and needed no other. 

Soon after Mr. Bradford Recovery, his Sifter 
Cabout 15) Years of Age) who liv’d with him, was 
feized with the confluent Small *Pox, attended with 
kmumerable Petechia and purple Spots, together 
with a prodigious Haemorrhage ah Utere, violent 
Pain in the Loins, a great Loofenefs, and Dejection 
■of Spirits. She took the Bark with Alum in the 
fame Method, through the whole Courfe of the 
Difeafe, and recover’d. 

*Phe ‘Biarrhcea here appear’d to me to proceed 
from the putrid State 6f her Juices } and therefore, 

notwithftanding 
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notwithftanding that, I continued the Ufe of the 
Mixture, and this with good Succefs; for by it ail 
the bad Symptoms were gradually mitigated, and, in 
a few Days, intirely carried off. 

But one of the moft remarkable Inftanccs that has 
has come to my Knowledge, both of the Efficacy of 
the Bark in this terrible Diftemper, and the whole 
Courfe of the Difeafe is the following. 

A Servant Maid, belonging to one Mr. Button 
of this Town, was feized with the previous Symp¬ 
toms of the Small-Pox $ but as the Pain in the Loins 
was exceffive, the Difeafe was unhappily miftakeg. 
for a Pit of the Gravels and accordingly (he had been 
blooded plentifully, and taken Opiates and fapona- 
ceous Medicines. It was the fecond Day of the 
Eruption when 1 was firft call’d to her. The Puftules 
were then extremely numerous, fmall, and in Ap¬ 
pearance like a violent Itch: Her whole Body, Anns, 
and Legs, were cover’d with broad Spots of a deep 
purple Colour, many of them as large as a Sixpenny- 
Piece ; her Eyes were red, and full of Tears, and her 
Countenance expreis’d a great Anxiety (a Symptom 
not eafy to be deferibed, but a terrible Prognpftic 
in all acute Difeafes); her Throat was fo fore, that 
fhe fwallowed with the utmoft Difficulty; by Fits 
(he was delirious, and vaftly reftlefe: She had a vio¬ 
lent Piarrhoea, a prodigious uterine Hemorrhage; 
and a very quick fmali Pulfe; in ihort, (he feem’d 
juft on the Brink of the Grave, 

I gave her the Bark with Alum, in as large a 
Quantity as (he could get down. In about 12 
Hours her Throat grew better, and fhe fwallowed 

H h h h tolerably 
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tolerably well 5 after which {he took half an Ounce 
of the Extra# of the Bark, and two Scruples of 
Alum in 24 Hours. This Medicine I continued, 
without Variation, for three or four Days, when 
the Alum made her fo lick, that I was obliged to 
lcffen its Quantity, continuing fiill to give her the 
Extra# as before. 

Within this time the Purples had all difappear’d 5 
the Haemorrhage was flopped, and the Loofenefs con¬ 
siderably abated 5 the Puftulcs came on well, and fhe 
fpit plentifully. ' ■ * 

The Difeafe continued to proceed very well, till 
the Sixteenth Day after the Eruption 5 but then, 
growing tir'd of her Medicine, fhe perfuaded her 
Nurfc to omit it s which fhe did for about 24 Hours. 
Duribg this time fhe took but a very fmall Quantity 
of Liquids 5 for, as fhe feem’d to lie eafy, and in a 
kind of dozing S umber, her Nurfe thought fhe 
ought not to diflurb her. It was prodigious to obferve 
the Alteration occafion'd by this Omiffion and Nc- 
gle#: Her Pulfe grew quick and weak, and the Hu¬ 
mours acquired the higheft Degree of Piirrefa#ion; 
fo that fhe died, perfectly gangrenous, on the 20th 
Day. 

* Thefe are a few Inftanccs, out of many others 
which I co'ald produce, of the furprifing EfFe#s of 
tiiis Antidote. ’ Iridctd I have given it to very many 
Pcrfons in the firft Stages of the Diflcmpcr, where 
the Betechiie have appear’d before, or as foot! as 
tfae Puflules of the Sraall-Pox; and to others in the 
Tftnd of Maturation,'whefre the Matter has been 
crude afld watry* and', T'dn. faFely fay, a-lmoft always 

with 
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with Succefs. I now ufually continue it thro’ the' 
whole Courfe of the Difeafe, till, the Scabbing be-* 
ing perfected, I find it Time to cleanfc the fiift 
Paffages; and fometimes I order it in the Intervals 
betwixt Purging for tome time longer, where I find 
the Solids weak, or the Humours thin and acrimo¬ 
nious. 

When I am called to a Perfon, and, from the 
Appearance of Petechia, purple Spots, Haemorrhages, 
miliary Eruptions, or the like, find that the Texture 
of the Blood is broke, or in Danger, I immediately 
order the Bark. Nor does the’ Quicknefs of the 
Pulfe deter me from its Ufe j on the contrary, I 
think it abiolutely neceffary to give it, where the 
Pulfe is quick, if at the fame time it be weak. 
Becaufe, for very obvious Reafons, I judge that, in 
this Cafe, the Solids are weak, and the Fluids dif- 
pofed to a putrid Acrimony. 

From the' Cafes here recited, as well as from many 
others which I have met with, I think nothing more 
effe&ually or fpeediiy cures a fore Throat in the 
Small-Pox than the Bark nor did I ever find it at 
all check the Spitting in thofe Sorts of Small-Pox 
where that Evacuation is neceffary. * ‘ 

If. in the firft Stages of the Difeafe, the Bark 
feems to run off by Stool, fo far from being preju¬ 
dicial, I have commonly found it of Service. For, 
as $ Hoffman well obferves, that a natural Loofenefs 

often 


■j- AlvifluxusEcetcopiofusnonaaeopertimefeenduseft**fc. ficutim 
febriba* malignis jte&clualibas, alvi proflorium morbi facit foktionem’* 

fie 
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often carries off the ‘Petechia, fo that produced by 
the Cortex herein imitates the kindly Efforts of Na¬ 
ture i in that refpcft aflifting the Phyfician in his 
principal Office, which is to be Nature Mimfter. 

In moft of thofe, to whom I have given the Bark, 
I have found the Maturation of the Puftules for¬ 
warded by it, and the Difeafe Shortened in its Dura¬ 
tion j an Article Purely of no mean Consideration. 
I commonly ufe the Extract (niade by boiling down 
a Deco&ion of the Bark , without the Addition of 
any alcaline Sait) preferably to the grofs Subftance 5 
as being, I think, of equal Efficacy, and lefs apt to 
load the Patient’s Stomach. In Children and deli¬ 
cate Perfons, who are apt to naufeate this Remedy, 
I have with Succefs given it mix’d up with thin 
Chocolate; which, if fufficiently fweetened, difguifes 
it better than any thing l know of. 

What the Bark might do, as preventive, or pre¬ 
parative for this Difeafe I know not y but in the 
latter Intention I fhould think it would proVe of 
life. 

I fuppofe I need not take notice, that when I re¬ 
commend the Bark , I would not be thought to de¬ 
cry or difcountenance the Methods or Medicines 
ufually order’d in this Diftemper 5 on the contrary, I 
tljink 6i> terrible a Situation, nothing ought to 
< be 


fic etiam in mali genii variolis idem evenire experientia docetr. Boffm, it 
ftb, •mriolof. ‘The/, pal ho leg. § 12. 

Alvi profluviura non nocet, quando petechias pariter oh valde irregu* 
tarem annicqnftitnjtionem complicafitur, ut patios rexnedio fit, et ma- 
Tfignos‘huinoies dptfnic eXJ 5 iii#t,' td. 'HU. Cauttl, $ 16. 
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be omitted which can any way alleviate or affift th< 
Patient. Dr. Monro has already made proper Re¬ 
marks on this Head, and to his Words I refer th< 
Reader. 

I would not obtrude the foregoing Paper on the 
World, as containing any new Difcovery 5 but a; 
I think the Efficacy of-all Medicines is beft to b< 
known from repeated Trials, and communicated bj 
accurate and authentic Hiftorics of their Succefs, or 
thefe Accounts, I thought proper to offer thefe Ob 
fervations to the Public, hoping that they may a 
leaft ferve as a Commentary to the Papers already 
publifhed on the Virtues of this jufily eelebratec 
Drug. 


Worctfitr, March t( 

1746 - 7 . 


T. Wat 
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V. Poftfcript of a Letter from the Rev. Dr. 
Doddridge at Northampton, to Mr. Henry- 
Baker F. R. S. of one, who had no Far 
to Mufic naturally , fenging feveral "tunes 
when in a Delirium. 

WNov. 12. THARDLY know whether it be worth 
747 ' JL while to mention a little Event that 
happened in our Neighbourhood fome time ago, 
which yet appear'd to me fomething lingular in its 
kind. 

A Clergyman’s Lady, whofe Husband is of Tome 
Eminence in the learned World, in a Frenzy after a 
Lying-in, which was quickly removed, found, .during 
the Time of it, fuch an Alteration in the State and 
Tone of her Nerves, that, whereas fhe never had 
before or fincc any Ear for Mufic, nor any Voice, 
ihe was then capable of finging, to the Admiration 
of all about her, feveral fine Tunes, which her 
Sifter had learned in her Prefence fome time before - } 
but of which (he had not then feemed to itake any 
particular Notice. 

Northampton^ Nov. 3, 

W 


VI. 
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VI. A Catalogue of the Fifty Plants from 
Clielfea-Ga- l . : prefented to the Royal 
Society by the Company of Apothecaries for 
the Tear 1745 . purfuant to the DireSHon 
of Sir Hans Sloane Bart. Med . Reg. et Soc. 
Reg. nuper Prcef. by Jofeph Miller Apothe¬ 
cary. Hort. Chelf. Prcef. et PrceleB. Bot. 


Read Nov. 12. 1x51. A Corus veras, five Calamus 
I74? ' jt\. aromaticus. Off. et C. B. 

1152. Aconitum Lyco&onum cosruieum calcari ob« 
longo. J. B. 

1153- Adonis alias Eranthemum. ibid. 

1154. Agrimonia Orientals, fpica brevi crafla &c. 
Town. 

H55- Amaranthus Sicuhs fpicatus. Boccone. 

1156. Ariftolochia, Clematitis refta. Off. et C. B. 

1 1 57. After Atticns coeruleus vulgaris, ibid. 

1158. Balfamina fcemina. C. B. 

1158. Beilis radice repente, latioribus fcrratis foliis, 
Morifon. 

li( 5 o. Bidens foliis non difife&is. Tourn. 

11 < 5 1. Carthamus. Off. flore croceo. ibid. 

1162. Catanance flore luteo latifolia. ibid. 

1162. Caryophyllus Sinenfis ft.cn c. vario. Rand. Hort, 
Chelf. 

1164. Chamaecerafus Alpina frutftu gemino rubro. 
C. B. 


11 <5<5. Chryfanthemum Bermudenfe, Leucoii folio 
craffo. Thk. 


1 i(S 6. Cir- 
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11 < 56 . Cirfium Angltcum. Ger. 

ii< 57. Ciftus foemina Salvi-t folio. C.B. 

1168. Ciftus mas Lujitanicus folio ampliflimo incano, 1 
Tourn. 

1165). Ciftus Ladanifcra Hifpanica Salicis folio. C. B. 

1170. Cotyledon Africana trutefcenSj flore coccinco 

umbellato. Comelin. 

1171. Cytifus Alpinus florc lutco racemofo pendulo. 
117J. Emcrus, Town. Colutea fcorpioides. Bark. 
1173, Ephedra majormaritima. Tourn. 

Y174. Elichryfum fpicatum. ibid. 

1175. Fritiliaria praecox purpurea variegata. C. B. 
ii7d. Eritiliaria alba praecox. ibid. 

1177. Galega vulgaris floribus coeruleis. ibid. 

1178. Gentiana. Offic. major lutca. C.B. 

1179. Glycyrrhiza lylvcftris florc luteo pallida, ibid, 
iiso. Helleborus niger, folio Ranunculi flore glo- 

bofo. Tourn. 

11S1. Jafminum five Sumbach Arabum. Alpini. 
J.B. 

118a. Lamium rubrum minus foliis profunde ineiiis. 
Rati Syu. 

1183. Lepidium'latifolium. Off. ct C. B. 

1184,. Lotus rubra fdiqua angulofa. C. B. 

1185. Lyilmachia lutea major quae TOiofcoridis, Off. 
ct C.B. 

1186* Medica orbiculata. J.B. 

2187. Mclilotus Offic. et C.B. 

1188. Mirabilis Beruana flore variegate, Bark. 

Barad. 

1189. Oenanthe Staphiiini folio aliquatenus acce* 

dens, J.B* 


n$o. 
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j 190. Ocnanthe Apii folio. C. B. 

1198, Papaver hortenfis femine nigro fylveft. e Dti- 
fcorid. ibid. 

1892. Rawolfia tetraphylla latifolia. Slimier. 

1195. Refeda calcitrapae folio. Morifon. 

1 1 p4. Rofa fylveftris pomifera noftrls. Raii Syn. 

1195. Salvia major; an Sphacelus Diofcorid ? C. B. 
119<>. Salvia minor aurita et non aurita. ibid. 

H97. Scabiofa arborea Cretica. Rona. 

1198. Statice foliis anguftioribus fiorembro. Tonrni 

1199. Stoechas purpurea. Off. et C. B. 

1 20Q. Thlalpi amarum arvenfc umbdlatum. jf.B. 


VIII. A Continuation of an Account of an 
Ejfay towards a Natural Hiftory of Caro¬ 
lina and th Bahama iBands; by M^rk 
; C^taby IF. ll* S. with fme Extraks out 
of the. tenth Set, by Cromwell Mortimer 
Seer, R, S. 

Rai Nb*. Abftsaa: 'tepfectfiiflg $tt, 

m7 ' jL I laid' before ibis Sotiktj 
•in the Year 1738. is printed in the c Philofophical 
r ranfaBions N p . 449. This tenth Set begins with 
Platte 100, of the fecond Volume. In this Part of 
tflRftftyock, tht Author, *befides 'Plants, has ns 
fevewt InfeQs, psrrttcai^ly 
fflfe&egins this Bm 

whofc Wood is of late Y$ars become fo well known 
tee in Enghwd, for all forts of Joyner's Work, 

I ii i fur- 
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fUrpafling the red Cedar in Beauty, without having 
the difagreeable Scent of that Wood. 

81. Arbor foliis pinnatis, nullo impart alam 
cl undents , norm ad tains mum ex currents, frufiu 
angulofo magno , femine alato injiar Finns. The 
Mahogony-Trc#» 

Thefe Trees grow to a great Height, and are 
ufualiy four Boot Diameter; the Seed-veffels are of 
a curious Borm, confifting of a large Cone fplitting 
i|jto five Parts, and difdoftng its winged Seeds, dif- 
pofed in the regular manner of thofe of an Apocy- 
num: And at the Bahama Iflands, and other Coun¬ 
tries'where it grows naturally, it is in no lefs Efteem 
for Ship-Building, having Properties for that Ufe 
excelling Oak, and ail other Wood 5 viz. Durable-* 
»(*&>' refitting Gun-fhots, and burying the Shot with¬ 
out fpiintering* No one would imagine that Trees 
of this Magnitude fhould grow on folid Rocks, and 
that thofe Rocks fliould afford fufficient Nutriment 
to raife and increafe the .Trunks of them to the 
Tfeh&aefe'of lain Piet or more in Duawetefs but fo 
it is 5 and the Manner of their Rife and Progrefs 
the Authorhath obferved as follows: The Seeds being 
winged are difperfed on the Surface of the Ground, 
where fome falling into the Chinks of the Rocks, 
r out oh foe Surface of it, 

## into which they creep and 

fwett to Siwi Mid Strength? that at length the 
Rock fpliis, and’ is forced to admit of the Root's 
deeper Penetration ,• and with this little Nutriment 
Tree » increafes to a ftupendious Sjac a few 

* , * Vtfim 
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Viftum folds Ungioribm, baccis rubris. 

This red-berried Mijleto grows on the B&rfc of,the 
Mahogony and Tome other Trees, as our Mifieta 
does on Apple-Trees. 

82. Bignonia Americana, capteoils donata ; fill 
qua brew lore. Tournefort . Infi. This elegant Plant 
endures our Climate. 

[In the following Plates the Author has. inter*- 
fperfed feveral remarkable Butterflies, and other 
Infers.] ' 

83. Frutex Virginiams trifdm, Ulmi fdmaris, 
Banifieri. Pluk. Alma. 159. This agrees with our 
Climate. 

fapilio caudatus maximus, Carolinianxs, umbti r 
firiifque mgris . Pet. Muf. N°. fof. - 

84. Thnadelphusflore dbo majore inodaro. This 
agrees with the Climate of England. 

Smilax non fpinpfa bafeis rftksis. I 

FhaUna plumata caudata , Carolmiana vkefeem 
oculata. ' Pet. Muf. p. 69. N°. 733* * 

8 5. Anma fruttu htefemte , leAJcrotum Ar’mis 
referents . 

There are many Species of this Genas growing 
between the 'Ropl&j hue this onfijs isteo be found 
on the Northern Continent diAmemd. « . < 

86 . Anma maxima, folds ohUmgis angufiti ; 
fraMu maxima luteo cono'ide 5 cart ice glabra in area* 
hs ‘angulares difiinBo. .* * 

mg**, ex-rufo et dba^amiMmk 
'» ‘ * AIM'i faiiftir! f.nmo’i 

Bf. Jm* folds iMdnisf bm pmdm t 
fruttu cdmprejfo fcabr&ftijco, in media aamine Umgoi 
The Sdppadtlk Tree. 

liii 2 Convolvulus 
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Convolvulus foliis variis interior thus tnfariam , 
divifs, fuperioribus fagittatis 5 for ibus exrubro pur- 
pureis. 

88. Vifcum radite bulbs fa j forts labello carnee i 
ceteris pet alts fordide luteis. 

This buibofe-rooted Plant grows only to the 
Tranks, and on the Limbs of Trees. Its Fibres in* 
finuating into the Crevices of the Bark where they 
take fuch firm Rooting that great Strength is re¬ 
quired to tear them from the Trees. They grow in 
the Bahama Iflands. 

Vifcum Cariophylloides , Lilii albi foliis ; for is 
labello brevi purpureo, cater is petalts ex luteo vi* 
refeentibus. 

Thefe Plants, after the manner of the precedent 
grow upon Trees on bulbofc Roots, in the i Bahama 
Ifland s* ^ 

5 BapilUo rtf a marginibus nigris pun&is albis 

atts * 

89. Vifcum Cariophylloides astguflifoliumi for ibus 

longis tubaiofis emukis, ex jpicis fquamfis ceeruleis 
erumpentibus. . , « 

This Plant, tho’ bulbofe-rooted, grows to the 
Limbs and Branches of Trees. The Leaves are con¬ 
caves the whole Plant refembling fomewhat the 
W 4 iat recommends this ufeful and very 
^ kflll itfcfr ^t^^tt^owteayes, lapping over 
one another, ,arc fa clofely placed that pne Plant 
will contain two Quarts of dear Water. In many 
Countries between the Tropics, that are deftitute of 
gjfeff , having neither Springs nor Rivers, thefe 
mmApmk .*£fli««&$euefit in relieving 
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the thiifty Traveller, as (fays our Author) I have 
often experienced in Draughts of this reffefhing Wa¬ 
ter} which, tho’ receiving the Heat of the Sun’s per¬ 
pendicular Rays, was always as cool as from a Spring. 
Thefe Plants are common on many of the Bahama 
Iflands, and ufually grow on large Trees j particu¬ 
larly Mahogony , Sappadillo y Mancanilla, Sc c. which * 
are fometimes Co cover’d with them, that they feem' 
to be the Leaves and Blofioms of the Trees on 
which they grow, and make a very elegant Appear¬ 
ance. 

Lacufia Carolinima, elytrisfufeis j aUs interiori- 
bus mgris ad extremitates luteis . 

90. Ketmia y amplijfmo Tilia folio fubtus argrn - * 
teo r flore magno luteo. The Maho Tree. Of the 
inner Bark of this Tree the Musket0 Indians make 
their Lines both for Fifhing and Striking, it being 
very tough and durable 1 It is alfo of great Ser¬ 
vice to the American privateers, who make their 
Cordage and Rigging of it. (See more in Sir Hans 
Sloane’s Htfi • Jam. Vol. I. p. 21 y.) 

CPhalana fufea, ahs fuperioribus Lumlis nigris 
not at vs T mfemnbus lunatis et oculath iridibus ful - 
phurets. * 

91. Caryophyllus fpurms ir&derus, folio Jhbro - 
tundo fcabrot fore racemofo hexapetalotde coccineo 
JpeciofiJJimo. Hift. Jam. Vol. II. p. 20. T*. 164. 

Convolvulus minor pentaphyllos, fore purpurea- 

90 %b 4 ma ingens 

Vtm'ts dilute purpureis Moth* 

92. fhmeria fore rofeo odoratijjimo. Tourn. 
Inf, Thisis a moft elegant Plant of the Nerium 

Kirid, 
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Kind, in grpat Eflccm in Gardens for its Smell and 
Beauty. 

pa. Plumeria fore nivco, fohis brevioribns ob * 
j (is. Plum. Cat. 

Granadilla, fohis Sarfaparilhe trmerviis } fore 
purpureo : fruclu Olivreform coemleo\ The '‘Purple 
Pajfion-fower. 

94. Cerafus latiore folio \ fruclu racemofo purpu¬ 
rea majore. The Widgeon-Plum. The Fruit is ripe 
in ^December, is pleafant-tafted, and is the Food of 
Pidgcons, and many wild Animals. 

Eruca maxima cornuta. Hid. Jam. Vol. II. 
p. 220. The great horned Catterpillar . 

95. Mancanilla Pyri facie. Plunder. Plant. Amc- 
riq. Juglandi ajftnis arbor Julfera y &c. Hift. 

t h. Vol II. p. 3. The Uanchaneel Tree. This 
ood is much efteem’d for Tables, Cabinets, and 
other curious Works in Joinery; but the virulent 
and dangerous Properties of the Sap caufe a gene¬ 
ral Fear, or at leaft Caution, in felling them. This, 
fays the Author, J was nqt diffidently fatisfy'd of, 
till affifting ‘in, the * entting down a Tree of this 
kind on Andros Ifland, I paid For my Incredulity; 
Some of the milky poifonous Juice fpirting in my 
lyes, I was two Days totally deprived of Sight, and 
itni Face much fwcli’d, and felt at violent 
. , _ stla * jirfr tWenty-foiif Hours 5 which 

from that Tittle mm |radtialty with the Swelling, 
apd went <?fF without any Application, or Remedy, 
none in that, uninhabited Ifland being to be had. * It 
der'that the Sap of this Tree fhonlt* be 
... u v^—’Raifrof IMfr felling frodt*its 
Med flefh <a*fes Blitters* onafe 
F * Skin, 
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Skin, and even the Effluvia of it are fo noxious as 
to affect the Senfes of thofe which Hand any time 
under its Shade. Other malignant Effe&s are com¬ 
monly attributed to it, but I think with little Pro¬ 
bability. One Charge of its pernicious Quality 
is, that Animals, which feed on the Fruit, are fo 
infected by it, that Death is often the Fate of thofe 
that feed on fuch Animals. This is refuted in the 


Inftance of Guana’s , p. 64. Vol. II. The Report alfo 
of the Baracauda’s, and other Fifh, receiving their 
poifonous Quality by feeding on Manpaneel Apples, 
is hkewife erroneous. 

Viftum foUis lat'mibus , baecispurpureis pedicu- - 
Us injidentibus. 

Tapilio medius Gadetanus, ex nigro et fulphureo 
varhis, maculis coccineis rntatus . 

96. Trunus maritima racemofa , folio rotundo 
glabra ; fruftu m'more purpureo. Hift. Jam. Vol. II. 
p. 129. The Mangrove Grape Tree. This is a yety 
fpecious Tree, producing afriple ftiff Leaves, on both 
Sides of which the Spaniards ufed to write with 
a Bodkin, when they were in want of Pen, Ink, 
and paper. It produces a purple-colour’d pleafant 
Fruit refembling.a P{iun, the Stone of which is'very 
aftringent, and is ufed in Fluxes, with great Succefs. 
The Wood of this Tree makes a ftrong Fire, there¬ 
fore ufed by the Privateers of America to harden 
the Steels of their Guns when faulty. 


Sfhd&na Caroliniana minor fflulva maculis nigris 
alfalfa*pulcbre a$$pjjfa x , tab, IH. 

■Pig* %. •• « t?) 4 

97. >;Acma folks ampUoribust ffliqms cinema - 
tis. PIqibL ,Cat. 

PapiUo 


7 
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Papilio diurnaprima > omnium maxima. Mouffet 
p. 98. Rail Hift. Infeft. p. lit. Mamankanois in 
M S. Dn*. Gualtcri Raleigh penes D. Hans Sloane. 

98. Chamadaphna foliis Tinforibus bullatis 
umbellatis . 

•As all 'Plants have their peculiar Beauties, it is 
difficult to affign to any one an Elegance excelling 
•all others 5 yet, confidering the curious Structure of 
the Flower, and .beautiful Appearance of this whole 
Plant, I know of no Shrub (fays our Author) that 
has a better Claim to it; but the noxious Qualities 
of it leifett that Eftecm which its (Beauty claims: 
For, tho’ the Deer feed on its green leaves with 
Impunity, yet when Cattle and Sheep, by fevere 
'Winters deprived of better Food, feed on the Leaves 
of thefe plants, a great‘Number of .them die annu¬ 
ally on the Continent of America. —After Seve¬ 
ral unfuccelsful Attempts (fays the Author) to pro¬ 
pagate it from Seeds, I procured Plants of it at feve- 
ral times from America y but with little better Suc- 
ccfsj-for they gradually diminished, and produced 
no Bloffoms ,* till his curious Friend Mt.'CoUinfon, 
excited by a View of its dried Specimens, and De- 
fcription of it, procured fomc Plants of it from Ten- 
Jihania ; which Climate being nearer to that of 
M than that-fbom whence mine came, feme 

in my 1 

09. Cenchratimeb arbor fait is Mnafcens, obro> 
tundo, p'mgut folio •> frufty pomfbtmi, in plurmas 
capMasy granftk fwlnea HUo^columnari ottogona 
iprb&Mh* ffivifo ; Balfamym 

fymm* Blum. Almag. .The Balfam Tree. Jm 
' .plant 
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Plant in June produces ample fair Flowers, com- 
pofed of fix white Petals ftained with purple, fur¬ 
rounding the Rudiment of the Fruit, which is al- 
moft fpherical, and increafes to the Size of a mid- 
ling Apple. From the Stalk to the Crown of the 
Fruit run eight Lines, like the Meridians on a 
Globe, from Pole to Pole, When the Fruit becomes 
ripe it opens at thefe Lines, and divides into eight 
Parts, difcloftng its mucilaginous fcarlet Seeds, which 
are contained in the hollow Furrows of an ofta- 
gonal Core. The whole Plant is exceeding beauti¬ 
ful, and particularly the Smi&ure of the Fruit in all 
its Parts is a moft excellent Piece of natural Mecha- 
nifm. 

Thefe Trees grow on Rods, and frequently on 
the Limbs and Trunks of Trees, occafioned by Birds 
fcattering or voiding the Seeds; which being gluti¬ 
nous like thofe of Mifteto, take Root and grow; 
but not finding fufiicient Noarifhmeat to iacreafe 
in Growth, the Roots fpread on the Bark or Super¬ 
ficies of the Tree, till they find a decay’d Hole, or 
other Lodgment wherein is fome Portion of Soil, 
into which they enter, and become a Tree: But 
the Fertility of this fccond Plantation being ex- 
haufted, one or more of the Roots are difeharged 
out of the Hole, and fall dire&Iy to the Ground, 
tho’ at forty Feet Diftance, Here again they take 
Root, and become a much larger Tree than before. 
The»Refin of this Tree is »fed for the Cure of Son* 
m and all** injftead of T^lxiw, fbx BoaJ» 

and other Veffels. They grow oR the BtiBrna 
Iflands, and on many other of the hot Parts of 
America, 


Kkkk 


xoo. 
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100. Frutex fpinofus buxi folds, plurimisjimut 
nafcentibusi fiore tetrapetaloide , pendulo, for Hide 
flam, tnbo longiffmo 5 fruflu omit croceo , Jemma 
parva continente . 

The Leaves of this little Tree were like thofe of 
Box 5 the Flowers were tubulous, of a yellow 
Colour about fix Inches long, hanging pendulous: 
They were monopetalous, being very fmall at the 
Calix, and wide at the Mouth, in Form of a Roman 
Trumpet, except that their Verge was divided into 
four deep Segments, reflected back.—Shewing a 
Specimen of this Plant to Conful Sherard > who was 
fo juftly celebrated for his Knowledge in Plants, he 
exprefled his Admiration, and declared, that had he 
not feen the Thing itfelf, he could not have believed 
there had been fuch a Angular Plant in Nature. 

[Dr. Grmwmsl a very learned Gentleman at 
Leyden, and curious in botanical Studies, has 
paid our Author the Compliment of giving 
this Plant the Name of Catesbaa . *] 

Tapilio caudatus Carolinimus-, fufeus, frits pah 
kfeentibus*, line a et maculis fanguineis fubtus or no* 
Pus, Pet. Muf. p. yo. N. 5*08. 


•«i 1 * * 'i j 

* AS and fiftmguillted tie Regions in the Moon by 

the Nasties oFMefc famous hi PhUoftmhy and Mathematicfcs, fo have the 
Botanifts paid their Compliments to Men eminent for their Knowlege 
#f Plants, or fcr being Encouragers of Botany, by giving: their Names 
to new-difeover’d Plants. 


vnr. 
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VIII. An Account of the Death of the Reverend 
Dr. Greene, late ReBor of St. George the 
Martyr in Queen’s Square London, and 
me of the Prebendaries of Worcefler, 
where he died of an Hurt received\ as he 
was riding out in the Neighbourhood of 
that City , contain d in a Letter from Tho. 
Cameron M. D. to the Reverend Charles 
Lyttelton LL. D. and F.R.S. 

SIR, 

Dec. io./^N Tuefday the 20th of OBobert 
174 ’ 7 ‘ \_J about Noon, Dr. Greene's Horfe, 

ftrong, nimble, and vitious, ftarted under him, at 
the waving of a Plowman’s Whip, and with a quick 
and violent Jerk, turned quite fhorr, firft to the 
left, and then inftantly, and with the fame Impe- 
tuofity, to the right. After galloping a few Paces, 
the Doftor fell gently off into a Hedge, without 
receiving any Hurt from the Bail. A Chariot was 
borrowed, into which he was lifted and brought 
home 5 for after this he could never hand. 

At four that Evening 1 firft faw him, juft after he 
had been blooded. He was very faint, cold all 
over, and his Pulfe fcarce perceptible, tho* naturally 
very ftrong 5 the Scrotum fo much fwdfd, that the 
Terns was quite abforbcd and left in it, and its 
Colour a very deep Red. 1 ordered him a Glafs of 
Wine with a Bit of Bread, for he had eat nothing 

JCkkk 2 aU 
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all that Day. This revived him, and raifed his 
f Pulfc a little. 

He then told me, in Anfwer to the Queftions I 
pqt, that the Tefticles were not hurt,- that the 
twiftlng of the Horfc gave him at that Inftant the. 
intolerable Scnfe of being fplit afundcr. I anlwer’d 
that a violent and fudden Stroke, from the Pummel 
of the Saddle, upon the Os Tubts, might probably 
give him that Senfation: He replied, that it did not 
feel like a Stroke, and'fhll perfifted in his firftEx- 
prefiion of being fplit afunder. 

A warm Fomentation was order’d to be con- 
ftantly applied, and an Ounce and half of Glauber's 
Salt, quicken’d with two Grains ©f Emetic Tartar, 
to be given in a Quart of Gruel. 

’ At Eleven that Night an emollient Olyfler was 
given, the Salts having as yet done nothing. Before 
Morning he had fix large loofe Stools j but it gave 
him exquifitc Pain to be lifted upon the Bed-pan. 

Next Morning, Wedmfdaf, the Swelling was 
increafed, and the Colour dfetpet. I prefcribed an 
* Electuary of B'atk and Shir of ‘Amber, to prevent, 
if poflible, the approaching Mortification. 

The; ftale Beet Poultice was applied: 5 and that 
Evening, # a T$vet coming on, ten Ounces of BteOd 

* W vc«repeated 

without i he femkro Tartar, and he* had four Stools. 

All this while he had made no Water, except 
about a Spoonful juft after he was put into the 
' Chariot. The lower Part of rhe Bfclly, where 'a 
dift£b 4 <$ ‘ ^lidd’er wOuld 'Certalhly point, was nOt 
fweird/ttfo* foe Partt dfaith&O'S Thibis We*«‘V&y 
much fo. The Sctotum ifttreafed in Bulk and bad 
Colour every Hourj and the Jnfide of the right 

Thigh 
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Thigh grew vay tumid, with great Pain, and avert 
perceptible Elu&uatlon in it. 

' Thefe Obfervations convinced me that the Urin6 
had found a Way into the Parts laft-mention’d s tho’ 
indeed t could not account for it, but by fuppofing 
that the Urethra had been bruifed, even to Lacera¬ 
tion, between the Pummel of the Saddle and the 
Os Pubis, 

The Surgeon, Mr. Rujfel, foon came into my 
Opinion about the Urine, but imagined the Blad¬ 
der muft be burft. This f could hot cdfaipteftend, 
nor could he explain', for the Bladder^MdS out of 
the Reach of all eternal Injury from thtf'Cafofts hi¬ 
therto affigned in this Cafe. We agreed however 
about Three in the Afternoon, thnrfddy, to make 
I Panfrure into the Scutum ; from whence Urine, 


indnifeft to the Smell, iMpreWv fretlyall Night. 

Next Morning," FfiBfr ’ft dirgef Opening 
made in the right Th^gh with the fame Effeft. The 
Parts fubfided confiderably ; but the Pulfe rifmg, 
Decoffum mtroftm was given with the Bark. 

This Evening the Hiccup came on, and the Scu¬ 
tum -* -* ^ 

Next Day, Saturday, the common EmuIjion,with 
a r ffle: Nitre, arid ’the Extraft of Bark with Musk 
were order’d. But the Hiccup increafed, watry 
Blifters appear’d on the Scrotum , the Voice faulterd, 
the Head failed, and the Pulfe funk. He grew 
worfeand worfe, till fac quietly expired oft Sunday 

Morning at Eleven o’ Clock. r 

Upon Diffeaion, we found the Scrotum > andh Cor- 
pwfi cavemofa ‘Penis mortified; the Of a Pubis 

inched afunder to the Diftance of four Inches, 

and 
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mid a Rent in the Bladder, half an Inch in Length, 
a little above the Neck, and exactly in the middle 
where the OJfa Tubis join. This was a very afto- 
nifhing Sight, and gave me quite a new Idea of the 
Cafe $ which if any Phyfician could have difeover'd 
without Infpe&ion, I {hall readily allow him more, 
Penetration than I pretend to. We may now how¬ 
ever, reafon about it, with a little more Certainty 
than before} and it feems to me,- that the Body of 
the Horfe in twitting, a&ed with the Power of a 
Lever, to which the Suddennefs of the Jerk, added 
in feme meafure the Force of Percuflion, But all this 
leaves us ftill in Wonder at the Effed: For Dr. 
Greene was a very ftrong large-boned Man, flxty- 
four Years of Age, and the uniting Surface of the 
OJfa Alibis was confiderably broader in him, than 
either the Surgeon, or I had ever feen in any Sub¬ 
ject I fear I have tired you# but am, 

SIR > 

Worcejlery Dec; i. 

1747 * 1 * Tour imft obedient 

humble Servant , 

Thomas Cameron, 
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IX. A Letter from the Reverend Henry Miles 
D. D. to Mr. Henry Baker F. R. S. con¬ 
cerning the Difference of the Degrees of 
Cold marked by a Thermometer kept within 
Doors , or without in the open Air. 

Dear Sir, 

Read Dec. io.'T SEND yon herewith an Extraft from 
1 247- J|_ my Regifter of the Weather, {hewing 

the State of my Barometer and Thermometers, for 
fome Days of laftWeek: in which you will obferve 
a fadden Change of the Temperature of the Air, 
particularly on Thurfday Morning the 3d Inftant, 
and, by the fame, you may fee the little Ufe a 
Thermometer is of, when kept within-doors, to 
determine the State of the Air abroad,- as to Heat 
or Cold. * 

1 have two Thermometers filled with Mercury , and ' 
oi the fame Confirmation, made by the late Mr. Sif- 
fon , in the Strand. The one is placed without my 
Chamber-Window, in a North-eaft Situation, under 
Covert, coatrk'dtoiadmits a free Pafiage of the Air, 
but to keep off Sun and Rain; the other hangs 
within the Window, about three Feet from the 
former, where the Sun never falls on it: The 
Room is conftantly occupied, as a Bed-Chamber, 
but* has had no Fire in it this Seafon. 

It appears by the adjoining Table, fhat on Tuefday 
the ift inftant, at 8 in the Morning, the Thermo¬ 
meter without flood at 17 Degrees above o. or 
freezing Point; that within at 14. At 9 at Night, 
&at without was at a and that within at ia above 

o. 
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o. So that in the Space of i ? Hours the former 
had fallen 17 Degrees, the latter but 2. For the 
other Particulars, relating to' the Barometer, Wind, 
and Weather^ I'refer to the Tab!?'. 

. As the Barometer had been for a good while paft 
fubjeft to fudden confidence Variations', I fufpe'&cd 
the fevere Cold on JVednefday Night and Thurfilay 
Morning would nor continue long: Accordingly, 
upon my obferving the Thermometer without at 4 
in the Morning, I found it at $ nine Degrees below 
the freezing Point, that within at | five Degrees 
aboye freezing Point. Bat at S o’ the Clock the 
fame Morning, I found the Thermometer without 

A 1 „ 

at $1 three Degrees and a half above freezing, and 

that within at & Degrees above; fo that in 4 Hours 
time, that without bad fifen thirteen Degrees and 
a hajf, and that within, had fallen 1 DegreS. This 
naturally led me to examine what Signs there might, 
be of a Thaw begun, but qould find none, in the 
Saqw (which mi $ tanks, ( deep) or in the Pott, 
on the Wwtaws, hu* Wilhta #n Hw it was vifible 
enough, and, before 10 the Houfe.s dropt. I would 
obferve to you, that the Wind at 8 in the Morning 
had varied very little, if any, from what it was the 
Igjght bc&re, from the Eaft, but foon after it 
bore to Sonflh-fiai and South, 

May not this ftuhteu Change of the Temper of 
the Air be attributed it to a fubterrancan Heat? And 
may not the (hitting of the Wind be caufcd, in a 
great meafurc, by the fame ? 

Ifjofttek thefe Observations may be accepta* 
bleto thaCentlemeUiOf Royal Society, who keep. 
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i Rcgifter of the Weather, and may ferve to pcr- 
(bade thofe, who have not yet tried it, to hang- 
.heir Thermometers abroad, you have Leave to com¬ 
municate it from their and 

Tooting, Dec. 8. - Tour moft obedient Servant , 

174 - 7 * 


Henrv Miles. 


payl 


tin 
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X. An Account of a Child being taken out 
of the Abdomen, after having lain there 
upwards of 16 Years , during which Time 
the Woman had 4 Children^ all born alive ; 
by Starkey Myddleton M. 2 ). 

Gentlemen , 

iJeai Dec. 17 -npHE Records of your Society furnife 
1747 JL us w hh ^ evcra i Cafes of extra-ute¬ 
rine Conceptions; one of which I communicated 
to you March as. 1745. * nevertheless I could not 
help flattering myfeif that this Cafe aifo might be 
worthy your Notice. 

IN April 1731. Mrs. Ball, without Bifhopfgate, 
perceived (by the ufuaiSymptoms) tire fhe was preg¬ 
nant; and in OBober following, being then in the 
fixth Month of her Pregnancy, fee had a Child died 
in her Lap of Convulsions, the Surprize of which 
occafion’d a great Fluttering within her, attended 
with a fcnfible Motion of the Child, which Motion 
continued, tho' gradually weaker and weaker, for 
about 6 or 7 Days, alter which fee did not per¬ 
ceive it to move any more? but from this time fee 
had conftant Pains attending her, which appear’d 
like Labour-Pains. Her Midwife, for feveral Days, 
expe&ed a Mifcarriage 5 but finding herfclf difap- 
poioted, advifed her to apply to Dr. Bomber, Whole 
known Abilities in the feyeral Branches ofiPhyfick, 
joined to his great Experience and Judgment in 

LI 11 2 Midwifry, 


* See Pbiief. Tranf, N & « 475* P« 336. 
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Midwifry, made him unqueftionably the moil pro¬ 
per Perfon to be confulted, as the Cate appear'd f© 
very uncommon in its Circumftances, at the fame 
time that his great Humanity always gave the moft 
free Acecfs to the Poor in their Diftrefles. 

The Doctor (after a proper Examination) finding 
fufficicnt Indications of a dead Child, order’d her 
fome forcing Medicines * upon taking which about 
three times the difeharg’d fomething, which the Wo¬ 
men fuppos’d to be Part of an After-birth, accom¬ 
panied with a ftnall Quantity of Water : In confe- 
qucnce of this Difcharge her Pains ceafed, but with¬ 
out any vifible Diminution of her Belly. 

After fome time file again apply’d hcrfclf to the 
Do&or, who thought it moft advifcablc to difeon- 
tinue hex Medicines, and leave the Affair intirely to 
Mature. 

In this State flic continued for about 20 Months 
•viz. to July 1733* which was 2 Years and 3 
Months trom her firft Reckoning, (he then again 
apply’d herfelftoDr. Batnber, acquainting him, that 
flic was not yet deliver’d of the Child flie fo long 
fincc came to confuk him about, and that her Pains 
were lately return’d, and daily incrcafcd without any 
.Intcrmifiion, upon the Do&or’s examining her, he 
ft proper to fend her home immediately, 
'd&emng her to promote her Pains, by frequently 
flipping fame warm Caudle, &c. by the Ufe of 
which her Pains became more regular, and the next 
Day the Do&or made her a Vifit, and was informed 
flic, had difeharg’d two Waters, but nothing more: 
He then carefully examined her again, and plainly 
’ felt i Child through the Integuments of the rf,bdo' 
'■men, bit eovrfd not give her any Afllftance. 

* . It 
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It was about this time that Dr. Bamber firft ac 
quainted me with the Cafe, and defired that I would 
attend her as often as Occasion might require* and that I 
would acquaint him, if any thing like Labour, or other 
remarkable Alteration fhould offer. Accordingly I 
made her a Vifit, and after a proper Examination, 
was convinc’d of the Certainty of the Doctor's AC- 
fertion. 

Her Pains now began to abate, and (he grew to¬ 
lerably eafy } but about the latter End of January 
1733-4* fbe conceived again with Child, and was 
deliver'd on the 28th of OBobsr following by Dr. 
Bomber, who Cent for me to attend him in her 
Labour: The Dodor foon. deliver’d her of a fine 
Boy, and after having brought away the Placenta, 
he iearch’d for the other Child, which he had before 
felt through the Integuments of the Abdomen , but 
found it was lodg’d in the Cavity of the Abdomen, 
and beyond the Reach of human Art to relieve her. 
This Fad every one then prefent was made fen- 
fiblc of. 

QEbber 22. 1735* I was fent for to her in her 
Labour, but before my Arrival file was deliver’d of 
a Bcy^ but I brought m«f the Placenta., which 
gave me an Opportunity* of examining for the other 
Child, and fonnd it in the fame Situation as for¬ 
merly. 

Q&ober 9* 173 8 . I was again fent for to her, v hen 
in Labour, but file was deliver’d of a Boy before 1 ar¬ 
rived. ’ fcJpon examining the Womb, and the State 
of the Abdomen, the Child appear’d juft as before, 
without any Alteration. 

June 17, 1741. 1 was again fent for In her La¬ 
bour, but found her juft deliver’d of a Girl 5 and 
* noon 
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upon examining the Parts, every thing appear’d as 
before. 

OBober 14. 1747- being greatly emaciated by 
conftant Pains, &c. fhe was admitted a Patient in 
<?*/s Hofpital, where fhe died the 7th of Novem¬ 
ber following, after having labour’d under the Dif- 
trefics and Uncafinefs of carrying a dead Child 
within her, in a manner loofe, in the Cavity of the 
Abdotneft upwards of its Years. 

The Day after her Death I open’d her, in the Pre- 
fencc of Dr. Nesbit , Dr. Nichols, and Dr. Law¬ 
rence, when the Uterus , and the feveral other Con* 
rents of the Abdomen appear’d (nearly) in their na¬ 
tural State, but on the right Side within the Os 
Him a Child prefcnted itfelf, which was attach'd 
to the Ilium and neighbouring Membranes by a Por¬ 
tion of the Tetitonmm, in which the Fimbria and 
Part of the right Fallopian Tube feem’d to iofc 
itfelf. 

The Child feem’d no-ways putrid; but the Inte¬ 
guments were become fo callous, and chang’d from 
their natural State, that ifoe whole: feem’d to refem- 
bie a cartilaginous Mafs, without Form or Diftinc- 
tion: The Legs indeed were diftinguifhable, though 
they were much wafted and diftorted. 

l yttoa Opening the callous Integuments of the 
Head* arid Face of the Child, the Bones appear’d per¬ 
fectly form'd, With k few Spots of tophous Concre¬ 
tions on them. 

This Account may ferve to convince tbofc who 
M of Opinion that Boys are conceived on the 
right Side, and the Girls on the left 5 as this Wo* 

* { man 
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man had three Boys, and one Girl, after the Fallo~ 
pian Tube on the right Side had loft its A&ion. 
X am. 

Gentlemen, 

With great RefpeB, 

Tkcem. 17 . 

1747*, Tour moft obedient and 

Mofi humble Servant , 

. , ' Starf^ Myddleton. 

~~*rTT —--—*— ^ r**—-7-*-5— 

XI: A Phyfeological Account of tie Cafe of 
. Margaret Cutting, who fpeals difinBly, 
tho^'fhe-h&s loft the*Apex and Body of her 
Tongue: Addreffedio the Royal Society, 
by James' Parlbns M. D. F. R. S. 

. . 'la 

j& £vqeqfoN|f‘ti|e Members of «fiis 
• ? T '' ' x’x worthy t&eeiety were fomewhac di¬ 
vided, in their Opinions concerning what was re- 
fuaxted ol Margaret Cutting, when they were firft in- 
fbouCd afthec by Mr. Baker* j it will he neceflaty 
(in order to render her Cafe the better jutukr&aeti) 
fasl&Mfrkfovt >jm <jbT g#o^t^i&^iBaiiiarfars, 
*■ 'jVl i^kh ...d "*.d - >,<>*? which 

, S<« 4 T *n/ / 

iMjywnl wri .. . v 1 ■ 11 **m 

1 FtetbeftTnrS. N 0 , 464, Artie. II. />. 143, (tfeq. 
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which arc the Rcfult of an Examination made a 
few Days fincc by Dr. Milward and myfelf* and 
which, in general, differs not fiom the Opinion 
which that learned Gentleman and I mention'd to 
this Societyi upon the Occafion, which the Science 
of Anatomy ncccflarily fuggefted to us at that time. 
But James Theobald Efqj a worthy Member of the 
Royal Society , having encouraged her to come to 
London, and having brought her to this Meeting of 
the Society , lias now given us all an Opportunity of 
coming at the Truth of her Cafe; wherefore I fhall 
now. Gentlemen, prefent you with, frjl, an Ac¬ 
count of her prefent Conditions and then, fome 
Gonfidcrations on the natural Sratc and Ufes of the 
,Tongue s which will Ihew you ho\y fat fhe makes 
the Lips and Teeth ftipply the Want of far Tongue 
in fpcaklng $ find alfo be a Direction to every Gentle¬ 
man prefent to judge of the Cafe before him. 

Of her Condition. 

* t \ * 

THE Apex and Body of the Tongue (being the 
only Parrs that naturally fill the Cavity of the 
Mouth) are intircly wanting in this Woman, as 
clofely to the Region of the Os Hyo$des t which is 
fine Root of the Tongue* >as can well be conceived $ 
bod* Which 1$ now dtcuafisd too low in the Throat 
to be peretitfed, even when fhe opens her Mouth 
at the wideft. 

Bur kr any one lay the Tops of-the Einger and 
ICfenftib to the Sides of her Throat, and let her at 
the Arne time pronounce .the Letter k he will 
feel thete^atnin^ Root of die Tongue rife towards 

the 
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the Roof of her Mouth, in o?dcr to perform* 
it 3 however, fhe cannot keep it there any longer 
than the Moment of thrufting it up, for want of the 
Ligament (which was deftroy'd with the Tongue) that 
is defin'd, together with the following Mufcles, to keep 
the* whole Tongue forwards in its due Situation. 

The GeniogloJJi are a Pair of Mufcles which arife 
from the fore Part of the Infide of the lower Jaw, 
and are inferted into the Body of the Tongue by 
three different Diredions j the anterior Part is car¬ 
ried forward towards the Apex r the pofterior runs 
obliquely backwards, towards the Root, fending a 
narrpv Slip o» each Side to Cornua of the Os 
Hyoides \ and the middle fart ends about the mid¬ 
dle of the Tongue. 

Now there are certain Inequalities appearing on, 
and clofely adhering to the Floor of the Cavity of 
the Mouth, one of which being the mqR eonfiderg- 
ble, and haying a Refemhlance in its Subftance to 
that of the Surface of the Tongue, has been, if I 
am rightly informed, inadvertently miftaken for a 
Tongue, by a Gentleman ptofeffing Surgery in the 
Couflwyj and which he thought, for want of a 
careful Examination* fift&am'd the Offices proper 
to the Apex 3 but a little Care and Circamfpe&ion 
would have inform'd him, that thofc Appearances 
are only Fragments of the GeniogloJJi mention'd 
befope, and that upon the Separation of the found 
Patti* from thofe mortified, fuch Fragments* m had 
efcapedMwero itmSWfy de*ro into 

thek* pcfciat State $ nor is ft' ffiflwtilfc <t& conceive 
how the fetwt ®f the Tongue mull of Neceffity fink 
lower do## into the Throat, by the Lofs of theft 
Mufcles and the proper Ligament * which, as I havi 
' Mm mm obferved 



obferved before, naturally kept it higher than it 
could remain ever fince their Deftru&ion. 

It the Mortification had reached the Os Hyoides> it 
muft have reached, and deftroy’d the Mufclesof the La¬ 
rynx, and then the Voice would have been deftroy’d; 
and alfo thofe of the Tharynx, and then Deglutition 
could never have been perform'd j the dreadful Confe¬ 
rences of which need not be enumerated here; butfhe 
{Wallows Veil, and her Voice is perfedt, and therefore 
it is not very extraordinary {he fhould command her 
Voice by the proper Mufcles which remain untouch’d. 

The nafal Opening is quite expofed, becaufe the 
Uvula which cover'd it was alfo deftroy’d; for one 
Pair of its Mufcles (the Glojfo-Staphilmi) arife from 
the Tongpe 5 by which no doubt the DIftemper 
W8& Communicated to this *Patf ’ aifo. J • 

‘ SHe has her Tafte perfe&lyf Which is h&r&after 
accounted for. • < 


Some Confederations on the natural State and Ufes. 

■■ 111 ( 

iTHE chiefly made 

up of Mufcles;* and' confute of;-a Bafs or Root,, a 
Body, and an Apex$ the 'Bails. is the thickeft, and 
poft fubftantial Part, contains the Os Hyoides* gad 
jy^allyfttww^^ry how In.thntThfoat: iFrem 

.forwards, .and is 

terminate # Apex * proceed¬ 

ing under the {/**»/* andRoof, and lying upon the 
£lqpr (if I ijpay fo call it) of the ’At to the 

lap^artifiularpgfaiption of aihjft oWtfarts, 1 

“ ‘ ittor here,. ftnee it 

% up too m*& 

' ti t p't 

As 


3* mnm. 

£f ( ,yqur .Time, 
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As to its Ufcs, it is faid to be the Inftrument of 
Speaking and Tajiing j as to the latter. Experience 
fhews us that the very Apex of the Tongue is Ids 
capable of difcerning Taftes than the next Part to 
it, and this than the Parts yet farther back, all 
along the Body to the Root ; fo that altho’ the 
Tafte of any thing is firft perceived by the Apex, 
yet the Guft increafes, the more the Morfel ap¬ 
proaches to Deglutition, until it is quite protruded 
into the Gu/as becaufe as the Tongue grows more 
thick backwards it contains more of the nervous 
'Papilla than the fmaller Part, and alfo becaufe 
there is a Capacity, of tailing in the Membranes of 
the back Part of the Roof to the Root * as if Na¬ 


ture intended to increafe the Guft, that Deglutition 
may be the better and more eagerly performed for 
the Service of the Animal: Hence altho' the Apex 
and Body of the Tongue be gone, yet there is not 
a Depravation of Tafte, which is the Cafe of the 
Pcrfon now under your Confideration. 

As to Speech , which is only Sound or Voice arti¬ 
culated into Expreffion, the Tongue is not the foie 
Organ .for fach Articulation; the Lips, Teeth, and 
Roof of-the s# .for the lame 

Purpofe 5 the twoja^ter tor ^ r macpaaty Refinance 
to the Apex of the Tongue, and. the Lips for the ab- 
lolute Articulation and Pronunciation of many Let* 


«nfs j however the following fhort Examination of 
fetters of the. Alphabet, as exprdTed J>/ th?fe 

and fcme^ith. its Root. 

Th«S 4 allfehttelrpropcr to the Apex are only five, 

m m rn And 


4 * ft 


Mmmm % 



‘ And thofc to which it only^aflifts arcjfhe- follow, 
ipg Letters, .as...it, : J,, #, «»'all- which c'ah .he*pcr* 
fbrftied by the Teeth which this Petfbh 

46 esVety : WelL:>’'}:/• '' i ' •. *> 
...>;:^bwtihc ’Ltfp'-Letti&s, and tbbfe expreffred by the 
Milt of the Tongue, Ihe abb pe^fbrtes as wetTas 
Say Pcribn> the former are b y f m y p ; and the : lat* 
ter are k* to the Vowels, and theAfpi- 

titti&i ft; InhfeMy dre chiefly foanded by the Exha- 
0$t ; 6? the Wide, «^mmattded j^rtiy by the l^s 
ip:J¥tdehingt>rhraitehing the 'Capacity Of theMbS^' 
thefe Ale can aifo exprefs j fo that there is 1#%^ 
ter /he cannot pronounce tat the five Apex Letters^ 
attd; thofe ,(he irianages fo well 'by 

■ Sjs^ *iSi^ tio 

that rbaldbe to the Lips if they werfei wanting. : 

’ ■ ’• *■■'"' "■ *' fc '1 - - • - Q, - . 
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A N 

APPENDIX 

To the FORTY-FOURTH VOLUME 
O F T H E 

VhilofopUcat Tran/a&im, 

Containing fome Papers, which were not 
ready to be inferted in the Order of their 
Date. 


I» Qhferuaiiom upon feveral fpecies of fmall 
fwetet mfe&s of the Polypus Und > comment '■* 
tated¥t Prt&ieat, from Mr* 

Abraham Treftibley R R , & 

^ Tranjlated from the French. 

2i, a/JT HAVE, ki a Pape* fttofad in the 
i ty&'XkffahMlSp wMl^tyhi* 
ad wmKsfit&itms, A«fc X. taken notice of fever al 
ipahesofi^Mli water* infe&s, ail which have been 
ranged In life general dais of the "Polyp, It was 

duting; 
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-during the fummer of the year I744,that the feveral 
obfervations related in that paper were made, and 
what rcfults from thofe obfervations, concerning the 
figure of thefe little animals, and their manner of 
giulyiplying, is fufficient, if I am not greatly mif- 
taken, to convince any obferver, that they well 
deferve the attention of the curious. I have accor¬ 
dingly fince, miffed no Opportunity of purfuing my 
enquiries concerning thefe infers, and whilft I have 
been fearching for them in different waters, I have 
occafionally difeover’d feveral other forts, to which 
I was before,a ftrangerj but to-; which I have not 
been able to refufe fomc (hare of my application alfo. 
The relations I found thefe new fpecies of Polypi 
had to thofe I was already acquainted with,. and 
feveral particulars in which they greatly differed, 
equally determined me to obferve them all, with as 
much care as I was able. 

This undertaking by degrees became both diffi¬ 
cult and extenfive, yet as I was well perfuaded, that 
if it-could be fufficicntlj. purfued, it would, greatly 
cbii’ifribufe J “bot£‘to''redhie. and to 'enlarge our no- 
tidns of Nature 5 I have often ■ regretted both the 
wa»t of leifure, and the want of affiftance for car¬ 
rying on the work. By affiftance I mean the advan¬ 
tages I might have received from’the diligence, from 
the ability$,and from the .judgment, of iuch other 
obfervers, as fhould have bden willing to joyn with 
me in fuch an undertaking. • ’ ■ 

The more’minute the obje&s are, upon,' whibh we < 
are to make obfervations, the more diffident fhould we 
be "of thofe'obfervations themfelves.. It is in-thefe 
cafes not fuftk'ientb repeat, fdch obfervations feveral 

times 
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times by one’s felf, but it is very proper, and frequently 
neceffary that others fhould repeat them alfo, and 
fhould even fometimes hit upon the fame themfelves. 
And then it is, that by the means of thefe different ob- 
femtions carefully compared with each other, we may 
come to be better allured of the various fads we are 
enquiring about. Befides which it may be noted, 
that the number of objeds, that fhould in this cafe 
be attended to, is really too great to be fufficiently 
obfcrved by any one ftngle perfon. 

I believe it will not here be improper, to give 
the defeription of that apparatus I have made ufe of 
myfelf, and by which 1 have been enabled to make 
my experiments. This defeription will render what 
I have further to fay the more intelligible 5 and will 
perhaps contribute to make others more capable of 
judging, what degree of credit fhould be given to 
the feveral fads, I may have occafion to relate. 
Thofe alfo who lhall be willing to obferVe regularly 
themfelves, either the fmall watet-infe&s mention’d 
in this paper, or any others they may happen them¬ 
felves to meet with, will not, I am perfuaded, be 
difpleafed with the defeription of an apparatus, 
which they will frequently find ferviceable to them 
in {their enquiries. 

The principal benefit I received from it myfelf 
was, that I was thereby enabled to- obferve with 
the feveral magnifiers of my microfcope, fmall 
water Infeds, wliUffc in a glafs containing water fuf* 
ficient to let them live therein, much in the fame 
way as they would have done*-had they ftill been 
in the, ditches or other waters from whence they 
were firiT taken. 

If 
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If one only propofes to one’s felf, to examine for 
fome moments the (figures and the motions of 
watcr-infc&s, one may content one’s felf barely with 
expofing fuch in the common way to the micro- 
fcopc in a few drops of water. But I dare fafely 
oflfurc, from divers repeated experiments, that it will 
often happen, with regard to fcveral forts of thefe 
infefts, that the fimple obfervation of them in a 
drop or two of water, will not be fufficient to dis¬ 
cover all that is Angular either in their fhape or 
motion. It is therefore very proper than an ob- 
ferver Ihould endeavour to examine fuch infers, 
when they are more at cafe, and in a larger quan¬ 
tity of water. And this he will find dill more ne- 
ceffary, if he is defirous regularly to purfue their 
hiftory. Bor then the fame infers ought to be re¬ 
gularly obferved, for many days fucceflivcly, and 
they ought themfelvcs alfo to be as nearly as poifi- 
ble under the fame circumftances they would have 
been, had they remained in the fame waters, i/i 
which they naturally live. 

I have accuftomed myfelf to keep great numbers 
of the finall infers I make obfervations upon, in 
large glaffes: and it is by obferving what paiTes in 
thofe glaffes that I endeavour to difcover the more 
general faflts, relating to the natural hiftory of thefe 
animals. After which, I have found by many re¬ 
peated experiments, that it is ueccffary to remove 
into glaffes of a kffer fize, like that reprefented in 
Fig. i. fuch of the infers as arc to be let apart for 
more particular and curious miaofpical obfervations. 
1 put water iQtso thefe glaffes, from the lame ditches, 
out of which the infers I am obferving have them* 

felves 
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felves been taken; and I fhift this water more or 
lefs often as the circumftances may require. 

It is eafy to conceive, that to obferve a fmall in- 
fed in one of thefe glafies, with a magnifier of a 
fhort focus> it is necefiary that infed ihould be 
placed very near to one of the fides of the glafs f 
and that it ought alfo to be kept fteadily in the fame 
place. The infed ought therefore to be either fixed 
to the fide of the glafs itfelf, or to fome other body 
that may be conveniently fo fixed. I chufe, for this 
purpofe, fubftances that are {lender and hippie, fuch for 
example as the fmall branches or twigs of divers fpe- 
cies of the Eqnijetum palujlre, or water horfetaii. 
The cluttering Toly pi are often found upon thefe 
twigs, and they may be made to fettle upon them 
from elfewhere, as I {hall take notice, by and by. 

Now this is the way I take, to fix one of thefe 
twigs of horfetaii againft the fide of my glafs. 
Having chofen a fmall flip, upon which there is one 
or more of the cluttering Toly pi or the like, I take 
a piece of a peacock’s feather, longer or {hotter, 
according to the diameter of the glafs I am then to 
ufe. From this piece of peacock’s feather I cut away 
all the lateral branches or beards on both fides, ex¬ 
cepting one at one of its extremitysupon this one 
I make a knot near its infertion, but do not at firft 
draw it clofe. I then bring this open knot to the 
fmall flip of the horfetaii that is floating in the wa¬ 
ter of the glafs, and I get one of its extremities into 
the knot, which I then draw clofe 5 and the flip of the 
horfetaii is thus joyned to the piece of the feather. 

I next take hold of the feather, and bending it nearthe 
middle, I force its two ends (Tab. I. Fig, 4.,)^/,intot{ie 

N n n n glafs 
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glafs, I then let go the feather which I before held 
and its elafticity forces its two ends againft the fidcs 
of the glafs A , by which means the fmall twi» dl 
of the horfetail I have been fpeaking of, and which 
was already fixed to the extremity of the feather fd\ 
becomes alfo fixed dole to the fide of the glafs; the 
confeqUcncc of which is, that the Toljpus that is 
flicking to the hotfetail is obliged to remain in fuch 
a fituation, as to be within the reach of a magnifier 
that is but of a focus. 

Nothing more is now wanting, but to place the 
magnifier before the object: for it would be both 
difficult and very inconvenient to hold it like a 
rcading-glafs in the hand. In the inftrument k , i, h , 
g, e, I make ufe of, it is ferewed into a ring fixed to 
a fmall branch n,g, which has a ball g at its other 
extremity; this bail fits a focket, and fo makes a 
joynt, by which the fiift branch is joyned to a fe- 
cond h , /, and that again in like manner to a third 
h k, or fourth, if there is occafion. The foot of the 
whole is fitted near the edge, into a fmall board or 
tablet that holds the whole apparatus {Fig. 4,.). By 
the means of thefe joynts, the magnifier e, may be 
turned any way, and may be conveniently brought 
near to its proper diftance from the objed, yet as 
the branch which holds it, cannot well be without 
fome fptingj it will.be ftill difficult to adjuft the 
objed cxadly to the focus of the magnifier when it 
is fhort, if only the magnifier was to be moved for 
that purpofe; and it will thcrcfoie be found eaficr, 
when the magnifier is once right againft the objed, 
to move gently the glafs in which that is contained, 
till it is found to be precifely in the focus of the 

magnifier; 
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magnifier: and for this purpofe the fmall board up¬ 
on which the glafs is placed, ought to be well 
fmoothed. 

The light that comes in at a common window 
will be found fufficient, for obferving in the water 
fuch objeds as are to be feen with the bare eye, or 
with a hand magnifying glafs 5 but fuch as muft be 
examin'd with a lens of a fhorter focus, muft be 
view'd by the light of a taper, placed beyond the 
glafs, and whofe flame is fo order’d as to be upon 
the level with the objed. 

A magnifier thus once adjufted may remain in the 
fame place before the objed, for feveral days toge¬ 
ther, without being dilbrder'd; fo that, to obfervc 
the progrefs of the infed during all that interval; 
no more will be neceflary, than to place from time 
to time a taper behind the glafs, and to apply the 
eye to the already fixed magnifier. 

Several of thefe apparatus's may be placed upon 
one and the fame board by one another 5 and thus 
at the fame time obfervations may be made and 
carried on upon different forts of infeds, or upon 
feveral infeds of the fame fpecies i in order to come 
fooner and with more certainty at the knowledge 
of the fads one is enquiring about. 

could never have di (covered the manner in 
which the cluttering Toly pi are multiplied, but by 
the help of the expedient I have juft described: and 
before I had the ufe of that apparatus , 1 only knew 
in general the figures of thole T&lypi, and of the 
clutters that contained them. I had taken notice 
that thofe clufters grew, and I had reafon to fufped, 
that a whole clufter came from a Angle Tolypus ; 

N n n n 2 but 
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but I ftil 1 wanted to lee this incrcafe, and to find 
the moment of their multiplication; for I had rea- 
fon already to fufped, from what 1 had lecn with 
a glafs I held in my hand, that thefc clutters did 
not prow infenfibly like plants; but that on the 
contrary, the operation I wanted to fee was per¬ 
formed in a fhoit portion of time. To come there¬ 
fore at that moment, I refolved to obfeivc repularly 
for fome time Polypi of this lbit with my Miero- 
fcopc, whilft they 'ftiould remain in circumfymccs, 
nearly as cafy and as natural to them, as thofe they 
were in in their proper habitation. 

This it was that gave me the fiift thought of the 
abovc-dcfcribcd apparatus. And when I had pre¬ 
pared and fixed every thing, I fet myfelf continually 
to watch for the moment of the multiplication of 
the cluttering Polypi, and I then found this moment, 
which I had fo much wifhed to difcovcr,thc very fame 
morning that I began to make nfe of my apparatus. 

It was, as has been feen in the paper above re¬ 
ferred to, in that fpccics of Polypi, fomc of which 
arc reprefented in the fth, 6th, and 7th figures of 
the ad plate of the 474th number of the Philofophi - 
cal TranfaBions, that I firft difeover’d the manner 
in which thefe fmall animals are multiplied : and it 
is indeed among fevcral fpecies that 1 am now ac¬ 
quainted with, one of thofe in which this fa& is the 
mod cafy to be obferved. 

It is alfo in the fame fpccics eafy to fee that very 
odd motion, which they exhibit at their anterior ex¬ 
tremity. 

This fame motion, which has alfo place in other 
fpecies of cluttering Polypi) is not in them fo eafie 

to 
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to be rcmaiked? both on account that they arc 
leffer, and alfo on account that this motion itfelf is 
Iwifter, than in the fort above-mention'd. 

There is alfo to be obferved at the anterior ex¬ 
tremity of feverai other fmali infects, a fott or mo¬ 
tion which has drawn the attention of all Inch, as 
have happen’d to fee it, and who have almoft all 
been cimous to enquire and fatisfie themfclvcs, whe¬ 
ther ttiofe little wneels, which appear to turn with 
fo l’wiit and i'o regular a motion, are really wheels 
ruriang upon an axis or not. This has determined 
me no\v to mention that motion, tbo it is not my 
dciign to treat fully of it in this place, or to deter¬ 
mine very precifely what I think about it: as I fhall 
be very cautious how I aflert any thing pofitively 
upon fo nice a matter, until I fhall have repeated 
again leveral experiments I have already made, and 
until I fhall have tried feverai others. 

In order to difeover what this motion might 
really be, I have applied myfelf not only to obferve 
it in the fame animal placed in different altitudes, 
but alfo in different fpecies of water-infe&s in which 
it is feen, and 1 have compared the Thanomena of 
all thefe feverai motions one with another. Thefe 
comparifons I have found in other cafes to be of 
lingular ufe, and the beft means of preferving my- 
iclf from thofe illulions, which very fmali objects, 
view’d in a microfcope, cfpecially whild they are in 
motion, are but too apt to prefent. 

All I have yet learned from thefe comparifons, 
and all the other obfervations I have made, feem 
to concur in proving to me, that there is fome 
deception of the light in the prefent cafe, and that 

the 
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the motion ill queftion is not really what it at the 
firft appears to be, a rotatory motion round an axis. 
And I even know Tome fpecics of Toly pi, in which 
this motion is, comparatively fpeaking, but flow: 
and in thefc it is diftinttly feen, that this motion, 
tho’ in general rcfembling that obferved in the 
others, is not a revolving or rotatory motion : fuch, 
for example, is the motion which is taken notice of 
in that fpecies of Toly pi, which Mr Leewenhoeck 
has deferibed in the 295 th Number of thefe Tranf- 
aSHons. This is one of thofe infers whofe motion 
is the moft to be admired, and it is befidcs ex¬ 
ceedingly curious upon many other accounts. 

I have already faid, in my paper above referred 
to, that the motion in queftion is very flow in the 
cluttering Tolypi , juft when they arc opening again 
after their divifion, and I am greatly miftaken, if it 
may not then be feen very plainly that this motion 
is not a rotation. The fame remark may alfo be 
made on the tunnel-like Polypus , and that, almoft 
during all the time that it employs in its repara¬ 
tion. 

I madeufeof an expedient, whilft I was obferving 
the cluttering Tolypi, whereby I was able to retard 
the quicknefs of their motion. 1 poured by little 
and little a ftuall quantity of fpirit of wine into 
the glafs wherein they were kept. This fpirit of 
wine immediately cither abated the velocity of their 
motion, or took it quite away, according to the 
quantity of it that I poured in. That which fol¬ 
lows both in the one and in the other of thefe 
two cafes, is of ufc, and gives light to the prefent 
queftion. Sometimes the fpirit of wine forces the 

Toly pus 
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Bolypus entirely to draw in its lips within its body, 
and at other times even to detach itfclf entirely from 
its pedicle alfo. 

Another way to take off the celerity of this mo¬ 
tion, is to remove the infeds into a water which 
furnifhes them much more fparingly with food; 
failing probably weakens them, and from their wcak- 
nefs anfes an abatement in the quicknefs of their 
motions. This laft expedient is of ufe and conve- 
nieney for the obferving of this motion vvhilft it is 
flower, for fevcral days confecutively. And after¬ 
wards upon returning the 'Polypi into water flocked 
with food for them, the morion will foon be re- 
ftored to its former brisknefs. 

I remarked alfo the laft winter, that cold deadened 
the motion of the cluttering Polypi: and thele ani¬ 
mals in all probability are lefs voracious, and eat 
lefs in winter than they do in fummer. 

When the motion in the cluttering Polypi has 
been retarded, either by fatting or by the cold, they 
become whiter or of a paler colour than before, 
they alfo then ceafe to multiply. 

I {hall not here enter into the detail of the feve- 
ral obfervations I have made, on the feeding of 
thefe cluttering Polypi, and on the relation I have 
found between that and their generation 5 as thefe 
are particulars more properly belonging to a regular 
and diftind account of their natural hiftory. 

But what 1 now propofe, is to deferibe, in a few 
words, the manner in which the clutters are formed 
of a certain fpecies of Polypi , which multiply in the 
main like thofe reprefented in the figures of th,e 
474th number of the Philofophical Tranfattions, 

and 
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and which differ chiefly from them in the form at' 
their clutters. 

My chief end in. deferibing here this fpccies of 
! 'Polypi , is to enable myfeif afterwards, to convey, 
by companion, a diftinft idea of a difference well 
deferving attention, that is to be obferved between 
the manner of multiplying thefe, and that of ano¬ 
ther fpecics of cluttering Polypi, which I happened 
to dilcover the laft year. 

The reader will pleafe to recoiled what I have 
faid in the forccited paper, concerning the general 
manner in which cluttering Polypi arc multiplied. 
Thefe little animals are nearly of a bell-like form. 
Their anterior extremity, in which is their mouth, 
and which may be looked upon as their head, is 
that which is hollowed inwards, and rcfcmbles the 
open end of the bell. Their other extremity termi¬ 
nates in a point, and to this point is fixed a ftalk or 
pedicle. 

The ‘Polypus, when it is ready to divide, firft 
draws in its lips into the body. It then by degrees 
puts on a round form, and prefently after the little 
fpherical body fo formed, divides itlelf into 
two other like fpherical bodies. Thefe lad; in 
a few moments again infallibly open, they then 
Iofe their fpherical form, and put on that of a bell, 
or of a Polypus as perfect and as compleat, as that 
by the division of which it was formed. This is 
the manner in which fcvcral fpccics which I have 
obferved of cluttering ‘Polypi arc multiplied : the 
whole operation is performed by that fort, of which 
1 have fpokert in my former paper, in three quar¬ 
ters 
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quarters of an hour or an hour by thofc 1 am now 
going to fpeak of. 

The ti Polypi of this fore are Idler and whiter than 
thole others, which arc reprefented greatly magni¬ 
fied in the above-mentioned figures. The clutter 
which they form refts upon a ftem eafie to be re¬ 
marked : this ftem is fixed to fome other body at its 
lower extremity, and from its other arife branches, 
making obtufe angles with the ftem itfelf; 
other branches again fet out from thefe in different 
places, and from thefe laft other new ones, and fo 
on. At the extremity of each branch may be feen 
a ‘Polypus; and as all thefe branches arc not of an 
equal length, fo neither is every Polypus , as in the 
other Ipecies, at the top of the clutter, or at an 
equal diftance from the bafe of the ftem, but on 
the contrary, there are here Polypi to be difeovered 
at all heights in the clufter. The aflcmblagc of alL 
thefe branches forms, together with the Polypi at 
their extremitys, a very pretty clufter or gtoupe, 
much refembling a tuft or a garland of flowers. 

The ftem, which carries all the cluftcr, and 
every branch in it, is capable of a remarkable 
fort of motion. Each will contrad fuddenly when 
it is touched, when the glafs containing the clufter 
is moved, and even fometimes when no rcafon is 
to be perceived for their fo contrading {Fig. 6 . a). 
The ftem and the branches contrad and ihorten, by 
difpoftng themfelves into fpirals, allwhofc rings nearly 
touch each other. Every branch is by itfelf capable of 
contradion, independently of the reft: tho it but 
rarely happens that any one branch does contrad itfelf 
quite alone, for commonly in the adion of con- 

Oooo trading 
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trailing it happens to touch Tome other branch, and 
then that other immediately contrails with it. When 
the main ftem, which bears the whole cluftcr con¬ 
trails itL’cll, then all the branches of the clufter con 
trail together alfo 5 and the whole becomes entirely 
clofcd. A moment after, the branches and the 
ftem again extend thcmfelvcs, and the whole duller 
thereby recovers its ordinary figure. But when the 
duller is confiderably advanced, the ftem then ceafcs 
to contrad itfelf any more. 

I (hall now attempt to deferibe the manner in 
which this duller forms itfelf. 

A fingle Toly pus detaching from the duller, 
fwims about in the water till it meets with fomc 
proper body to fix itfelf upon. It then has a pedi¬ 
cle but which is not longer than the Toly pus itfelf. 
In the fpace of 24, hours this ftem becomes 8 or 9 
times as long as it was at the firft: and it is this pe¬ 
dicle which is to become the main ftem of the new 
duller. About a day after the Toly pus has been 
thus fixed, it divides itfelf into two. Ten or twelve 
hours after, thefe two Tolypi again divide them- 
felves each into two more: they loan after put out 
branches, and thus retire to a greater dillance from 
each other. It is now neceffary to take notice, 
that when two of thefe Tolypi arc thus formed by 
the divifion of one, the one is ordinarily much 
larger than the other: this larger one remains at the 
extremity of the branch where it was, but which 
branch lengthens it fclf more, whilft the other puts 
out a new branch which feems to proceed from 
the firft, -The larger of thefe Tolypi again di¬ 
vides it ielf generally before the other 5 and all l 
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have been deferring is reiterated feveral times. 
Thus a principal branch is formed, provided with 
feveral lateral ones. Thefe lateral branches become 
principal, with regard to thofc which in their turn 
feem to fpiing from them, when the Toly pi at their 
extremitys come to divide. All the Tolypi of a 
duller do not detach themfelves from it at the fame 
time: thofe which are ncareft to the origin of the 
branches ufually detach themfelves firft. And every 
Toly pus fo detached, goes and fixes itfllf dfe where, 
every one thus becoming at laft, if not prevented, 
the principal of a new duller. 

I have often kept Tolypi of this fort, in glafles of 
the fize of that which is reprefented in Fig. 4. 
And the firft duller I had placed in it to obferve 
its growth and progrefs, continued Hill well pro¬ 
vided with Tolypi , when there were already num¬ 
bers of other clutters formed in the fame glafs, 
all which owed their being to thofc that had de¬ 
tached themfelves from the firft duller. I have feen 
fometimes, portions of the peacock's feather in the 
water, entirely covered with thefe chillers: and I 
was well allured that all thefe clutters came from 
the firft I had lodged in the glafs. Nay I have even 
carried my experiments fo far as to be well affined, 
that every Tolypus of a duller, as foon as detached 
and fixed elfewhere, became the principal of a new 
duller. I mention this fa& particularly, bccaufe l 
fhall make fome ufe of it hereafter, when 1 come to 
take notice of a difference, between this fpecies of 
Tolypi I am now treating of, and another fpecies I 
fliall have occasion to fay fomewhat about by and 
by. 


Oooo s 


When 
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When a clutter is already in good part ftripped 
of its Polypi, the branches arc no longer abiC to 
contrad with the fame quickuefs and readynefs as 
belore. When there remain but a very few i 'Polypi , 
none but thofe branches to which Polypi atx ftfil 
fixed continue to exert this power 5 which they 
alfo lole as foon as they are ftripped of their few 
remaining Polypi, after which they (hew no further 
capacity of moving. 

From all which particulars it feems to refult, that 
this motion in the Item and in the branches of a 
duller, is entirely derived from the Polypi , which 
are fixed upon the branches. Notwithfiauding 
which it muft be acknowledged, that an obferver, 
attending to the appearance only of this motion, 
can hardly help perfuading himfelf at the firft, that 
they are the branches, which draw and give motion 
to the Polypi. 

The refcmblancc and the analogy, wb'ch the fi¬ 
gure of a duller of Polypi bears to tbe figure of a 
plant, would induce any obferver, for fomc time to 
imagine, that the Polypi which he fees fixed to the 
branches of the duller, do really proceed and fpring 
from thofe branches, in the fame manner as the 
leaves, the flowers, and the fruits of a vegetable, 
faring from the branches of the lame. 

It is nevertheless the contrary of all this, that is 
true. The branches, compofmg the clutters of the 
Polypi, fpring from the Polypi which are at their 
extremities. Thcfc Polypi, whidi at the firft appear 
tjo be the fruits of the clufters, may more properly 
oe confidercd as their soots: and of the truth of 
this any one may eaftly fatisfy himfelf, who will 

be 
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be at the trouble of examining regularly, and for 
fome continuance, the whole progrefs of a clutter 
of thefe Toly pi. 

What further proves that thefe branches do really 
fpring from the Toly pi, and that they c’eihc their 
nouriftmient from the fame, is, that the branches con- 
ftantiy ccafe to grow, whenever the Toly pi at tnclr 
extremities are detached from them, either naturally 
or by any accident. 

The Tolypi of another fpecies I am now going 
to fpcak about, form alfo a groupe refembling a 
clutter, or more properly an open flower. This 
flower or clutter is Supported by a very diftind ftem, 
which is by its lower extremity fixed to fome of 
the aquatic plants or extraneous bodies that are 
found in the water. From the other extremity of 
this ftem fet out eight or nine branches, quite dif¬ 
ferently difpofed from rhofe of that fpecies of Tolypil 
have been laft deferibing. Thefe eight or nine branches 
are perfcdly alike, but it may be noted, that what I 
here call by the name of a branch, is indeed the 
affemblage of feveral other Idler branches, whofe 
colledivc form much refembles that of a leaf. 
{Fig. 4.). Every one of thefe aflcmblages is com¬ 
posed of one principal branch or nerve, which 
makes with the main ftem of the clutter an angle 
Somewhat greater than a right one. From either 
fide of this principal nerve others again fet out, 
and thefe lateral ones are the lefs extended in leugth,. 
the nearer their origin is to the extremity of 
their principal branch. There is a Toly pm at the 
extremity of tnis principal branch, and another at 
the extremity of every one of the lateral twigs. 

There 
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There are jiln-rs alio on both ttdes of thofc lateral 
twit’s, at dill cunt diftanccs from their extremities, 
and' thofc are more in number or fewer, in fomc 
proportion to the length of the twig itfelf. Thefe 
Pol','pi are all exceedingly fmall, and of a bell-like 
iigure, and they difeover about their openings a 
quick moion, very difficult to be feen with any 
diftin&nctt. 

There may alfo be obferved in feveral places, upon 
the branches of thefe clutters of ‘Polypi {Fig. 7.) cer¬ 
tain round bodies, which I at the firft took for in¬ 
fers preying upon the Polypi , becaufe I was ac¬ 
quainted with tome fuch, nearly of that fhape and 
fee: but I lhall prcfcntly give an account of what 
thofe round bodies really arc. 

Every clutter has, as 1 have faid, eight or nine of 
thefe branches or leaves fuch as I have juft deferibed. 
They do not all of them fet out from the fame 
point 5 but the points from whence they do fet out 
are not far afunder: each of thefe leaves is a little 
bent inwards, and they all form together a fort of 
a fh^llow chalice or cup. If the eye is placed right 
over the balls of this chalice, the appearance of the 
whole eight or nine branches is like unto that of a 
ftar witli fo many rays proceeding from the fame 
center. 

When the clutter is touched, and even frequently 
without it, all the branches fold together inwards, 
and then conftitute a fmall round mafs. The ftem, 
which carries all the clutter, contracts alfo at the 
. fame time, folding it fclf up like a workman’s mea¬ 
suring rale, that confifts of three or four different 
ioynts. 

Ifaw 
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I faw for the fiift time the Polypi I have now 
been defcribing, on the 30th day of May of the 
laft year 1741?. They were upon a water-plant, 
which I had taken from a ditch, and d.fpofed in 
one of my large glaflcs. They immediately ft ruck 
me by their beauty, and I could not help being 
curious to know, in what manner fuch clnfters were 
formed. The relation they bore to the ftxcies firft 
above deferibed, and to fomc other fpecics which I 
had before obferved, gave me reafon to believe that 
the duller muft have fprung from a fingle Polypus^ 
by the means of feveral fucceflivc divisions. I was 
not however contented with judging of them from 
analogy only 5 I was defirous to be aftually an eye- 
witnefs of their operations; and the obfervations 
which I therefore made upon them, difeover’d to 
me a new fad, which I-fhould never have fufpeded, 
and which I could never have come to the knowlcdg 
of, if I had contented my felf with the judgment 
Ij made of them from Analogy only. 

I fuppofed, when I began to obferve, that every 
clutter in queftion came from a fingle fmall ‘Poly¬ 
pus , like to thole with which the clutters were fo 
plentifully provided, I therefore began by endea¬ 
vouring to get one of thefe Polypi fingle, and fixed 
upon fuch a body as I could well difpofe in my 
glafs, fo as to keep it within the reach of a magni¬ 
fier of a Ihott focus s and 1 purfued for this purpofe 
nly ordinary method. 

I took forae clutters of thefe Polypi well ad* 
vanced, 1 put them apart in a glafs filled with pro¬ 
per water to afford them fuftenance; 1 put alfo into 
the fame glafs a flip of water, horfetail, after 1 had 

carefully 
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casouiJty examined if, and fo affined myfelf that 
tlicie was no ‘Polypus upon it. I expected that fome 
Polypi would foon detach thcmfclves from the cluf- 
ms, and that fome of thofe Polypi would fix upon 
the horfctail, whereby I fhould be enabled to fet 
them apart, and to obferve in other glaffes the pro- 
grefs of the clutters, which would, as I made no 
doubt, be foon produced from them. 

It was on the 30th of May, that I let the cluf- 
ters apart in the glafs 3 on the 31ft I could difeover 
nothing new, and on the ift of June 1 had no op¬ 
portunity of obferving; but on the 2d in the morning 
I found againft the fidcs of the glafs fevcral fmall 
clutters of Polype of the fpecics I am now treating 
of. I was furprized to find them fo far advanced, 
for they could not have begun at the fooneft be¬ 
fore ten a clock at night, on the 30th of May. I 
faw on the 2d of June in the afternoon upon the 
flip of the horfetail, which I had placed in the fame 
giafs with the clutters of the Polypi , a finall body, 
which, as I had all reafon to believe was newly fixed 
upon it. I then, took out the flip of the horfctail, 
and I lodged it with the fmall body that was upon 
it in another glafs,- after which I examined that 
fmall body with my microfcopc, by the help of the 
apparatus firft above deferibed. 

I then found that this body was much larger 
ifean any of the Polypi of the prefent fort, and of 
a figure very different from them {Fig. 8.) This 
made me fuppofc that this body was not of 
the fpecics of the Polypi now before us, and 
that it was not from any thing of this fort that 
1 was to expeft the production of a clutter of 
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this fpccics of ‘Polypi. I rcfolved however to con* 
tinue ray obfervations upon this minute body * which 
was oblong, and had a pedicle three or four times 
longer than it lclf. 

It was on the fecond of June at 5 in the evening 
that I put it apart in a giafs, and at half an hour 
after 8 the fame evening, I perceived that it began 
to fplit from the top towards the bottom. When 
the reparation was accomphfhed, each of the two 
bodies, formed by this divifion, was nearly of the 
fame Shape as the firft (Fig. 6.). I then thought, 
judging ftill by analogy, that it would be fome time 
before either of thefe bodies would again be ready 
to divide,- but a very little after, I faw that they 
both became round, and that they difpofed them- 
felves precifely as if they were again going to fe- 
parate. This novelty drew all my attention, and it 
again came into my mind, that this body which I 
had but juft concluded not to contain the principle, 
from whence I was to expeft the produ&ion of 
one of the clutters I was looking after, might poffi- 
biy ftill be the very thing I was fecking for. 

I now imagined that perhaps thefe bodys would 
again divide and fubdivide themfclves, till they 
fhould come both to the fhape and to the fize of the 
Polypi, which I had feen upon the clutters : I howv 
ever looked upon this Idea but as a mere conjc&ure. 
The two little bodies did in cffe& divide prcfently 
afteri but the 4 which rcfultcd from this divifion 
(Fig. 7.) had neither yet the form nor the minutc- 
nefs of the Polypi in queftion. I now wanted to 
know whether thefe 4 bodies would again proceed 
to divide Without interruption 5 and 1 faw them a 

Pppp little 
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little after again prepare for another divifion: this 
divifion was completed at 20 minutes after 
eleven, and at midnight the 8 bodies which were 
formed by this third divifion were again almoft 
complcatly divided. The clutter was then com- 
pofed of 16 ‘Polypi 5 and I fiom that moment no 
longer doubted, but thelc were cluttering Polypi of 
the fpecies I have been laft deferibing. Among 
thefe id Polypi , there were fomc which had already 
the perfed form of thofe I had obferved upon the 
more advanced clutters: and thefe were fuch as 
were neareft to the oiigin of the branches. 

Few of thefe 16 Polypi were of an equal j(Ize, 
thofe which were the moft diftant fiom the origin 
of the branches, were the largeft, and their form 
alfo was the leaft like to that of a bell. I found 
at three in the morning on the third of June, that 
the number of the Polypi in the clutter was confi- 
derably encreafcd j they were id at midnight, and 
I could now tell 2 6, tho I could only fee part of 
the clatter, the reft of it being beyond the focus of 
the microfcopc: and at half an hour after 7 in the 
morning, I counted at leaft 40 Polypi, in that fame 
part which I could fee of the clutter. 

^ In order to judge with more certainty of thepro- 
multiplication of thefe Polypi 11 counted 
aifo tfmb 0 another clutter, -which was fo fttuated 
as to be entirely within the teach of one of my 
roagnifycis. This clutter began to be formed about 
9 in the evening of the ad of Jtmi I mean that 
ft then, that the round body ttrft began to fplic 
At 11 the feme night, that clutter 
eomfitttdo? V Polypi} 3 t half an hour after 7 the 

next 
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jiext morning of 64, and before night of no at 
the leaf!:. So that in about 24 hours there were 
formed, by repeated divifions of one fingle round 
body, no fewer than no Toly pi. 

The clufler I firft fpoke of continued to cncreafe 
from the 2d of June at half an hour after 8 at 
night, when it firft began to form (it felf, till the 
13 th, when the Tolppi began to detach themfelves 
from itj and there remained no more upon the 
clufter on the 15th, 

The Tolypi which are at the extremity? of the 
principal branches are conftaotly the large#, they 
are tbofe which divide themfelves the moft fre¬ 
quently, and one of the 2 Toly pi refulting from 
this divifion is generally larger than the other. The 
largeft remains at the end of the principal branch, 
whilft the leffer ferves to form a lateral branch, and 
is it felf the principal of all the Tolypi which that 
lateral branch is to bear* 

One can hardly now be without curiofiry to 
know, what thofe round bodies really arc; thoic fort 
of bulbs which contain in themfelves the principle, 
from whence thefe whole clutters we are (peaking 
of are to be prated. What gives origin to them 
bulbous bodies? Are they produced in the clutters 
by divifions and fubdivifions, as the Tolypi them¬ 
felves arc, which in other fpecies arc themfelves the 
principles of the clutters? In thefe other fpccies, 
every Polypus may become the principle of a clutter 
and of a groupe of Polypi* as foon a$ it has detached 
it felf from the clutter where it had its origin. 
When 0of thefe has once fixed alone any where 
and divided it felf, it no ways differs either in fliape 

Pppp i or 
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or in fizc, from any of the Polypi that were in the 
cluftcr it is now parted from, or from any of thofe 
others that will be formed in the clufter, it is by 
its own future divifion and fubdivifions to produce. 
But how is it with the new fpccies we are now con- 
lidering ? Does every 'Polypus among thefe, as foon 
as detached from the clufter, fix it felf alfo elfe- 
where, and there give origin to a new clufter? Or 
are they only the bulbous bodies above mentioned, 
that have this prerogative, of being capable'to pro¬ 
duce a new colony ? 

Thefe queftions and doubts greatly raifed my 
curiofity, from the time I firft began to fee the pro- 
grefs of a clufter of Polypi, formed by the divifion 
and the fubdivifions of one of thefe round bulbous 
fubftances: and that which now follows, is what 1 
have been able to collet from the various obferva* 
tions, and from the feveral experiments, which I 
made, whilft I was endeavouring to give my felf 
fome fatisfa&ion with relation to the fame doubts- 
and queftions. 

> To know; whether the Polypi which detach them- 
felves from thefe clufters do each of them contain 
in thcmfelves the principles of other new clufters, 
I tqok all the precautions* I had taken in other cafes, 
adk^ish a* I had found cafily to fuccccd with the 

other wfe Bet all Was to no 
effed, and I Wild ©ever find‘that any thing was 
produced by"theft; Polypi fo detached. I have there¬ 
fore all reafon to prefume, that thclc Polypi do not 
ctfekkl the principles ot new clufters, and it feems. 
to twbft |ti>ablc, that they all perifti without 
ever pmitmi tty thing ^Wftfever, * < 

When 
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When I firft began to feek for the origin of the 
round bulbous bodies I have been fpeaking of, I 
immediately recollected thofe other round bodies I 
had before taken notice of, and which I at the firft 
fufpe&ed to be infeds preying upon thefe ‘Polypi . 
I therefore again fought for them in the clutters 
already formed $ I foon found feveral of them, and 
I perceived that they neither attacked the Polypi 
nor changed their fituation. I then concluded that 
thefe round bodies were really the very bulbous 
ones in queftion, and whofe origin I was now feeking 
for: I applied my fclf therefore to obferve feveral 
of them, and thefe are the fads which I then dif- 
covcred. 

Some days after the clufters had begun to form 
themfelves, I faw come out, not from the extremities 
of the branches, but from the bodies of the branches 
themfelves in different places, fmall round buds, 
which grew very faft, and which arrived at their 
greateft fizc in two or three days. Thefe bodies 
much refembled the galls which grow on the leaves 
of oaksj they were placed upon the branches of 
the clufters, juft as thofe galls are ufually placed 
upon the fibres of the leaves t and thefe [bulbous 
fubftances do really contain the principles of the 
clufters. 

Two or three days after thefe bulbs have begun 
to form, they detach themfelves from the branches 
out of which they fprung, and go away fwimming' 
till they can fettle uponifotn* body,V Mich they 
meet witbsaH in the water, and to 1 which they imme¬ 
diately fi*-eKWelves by a fhort pedicle. The bulbs 
are then neatly «*oand only a little flatted on the 

under 
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tinder fide,the pedicles continually lengthen themfebes 
by degrees for about 24 hours, and during the lame 
time the bulbs alio change their figure, and become 
nearly Oval. There arc in a clutter but few of theie 
bulbs, in companion of the great number of Polypi 
that are upon the fame; neither do theie bulbs all 
come out at the fame time. 

It is novr eaftc to jhdge of the remarkable differ¬ 
ence them is between the two foils of cluttering 
polypi that are defcribed m this paper. 

The clutters of the firft fpecies of Polypi* and 
thofe of fevcral others which I have alfo obferved, 
do all come from ‘Polypi detached from the cluf- 
ters altcady formed. But the clutters of the Polypi 
of the jfeeond fpecies hero defcribed, do nor anfe 
from Polyp detached* from ote flutters, but from 
round bodies os bulbs, tag# ahan thofe Polypi , 
and of a form vay different from them. 

Thefc bulbous bodies/are not formed like the 
Polypi , by »he divifion of outers like thdmfdlves, 
but they fprmg from the branches of the gutter, as 
the Bowers aniithe ttm fpnug from the 

branches of the fame. 

In diverfe other fpccics of Polypi, there are con- 
fiderablc intervals of time between their divifijons. 
In the bulbous kind, if I may call it fo, the firft 
mfowt !to* awd'foliow hard upon each 
other, riot fe fhftce any wmnl of turn between 
them, until the bodies which are to divide have al¬ 
ready acquired the fhapes of Polypi . 

The clutters of the bulbous fcst have an origin 

the other fom of 
ciuftewng f«#& t« clutters mlatgfe a»d 

the 



the 'Polypi upon them multiply, in the fame manner 
as thofe of the other fpccies which I am acquainted 
with. 

As I relate fa&s that are new, and as I am allb, 
if I may fo fpeak, under the neceffity of mentioning 
new relations and analogies, I find my felf under 
great difficulties, to find proper terms to exprefs thofe 
relations and analogies. 

I (hall not here enlarge upon the analogies which 
may be found, between the origin of the minute 
animals I have been fpeaking of, the origin of plants, 
and the produ&ion of thofe other animals we have 
been hitherto more acquainted with. W e fhall better 
be able to judge of thofe analogies, and to compare 
them together, when we {hall come to know more both 
of plants and of animals, and when we fhall have 
made obfervations upon greater numbers of them. 

The new and the furprizing fads, which the 
ftudy of natural hiftory lays before us more and more 
every day, are fully fufficient to convince us, that 
the nature both of plants and animals is as yet but 
very imperfe&ly known to us, and indeed much 
more imperfe&ly than many have been apt to ima¬ 
gine. All we do know is but very little, in cornpa- 
parifon of what yet remains to be known: and this 
confidcration fhould prompt us, fhll more affidu- 
oufly and more diligently, to enquire after truth j 
as it fhould at the fame time alfo make us exceed¬ 
ingly ciccumfpeft, and very cautious how we venture 
to make judgments «po« the^aatwre of things, or 
how wts form to our felves general rules, from fo 
few prineifAes as we ate at prefent matters of. 

Explanation 
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Explanation of the figures in TAB. I. referred to, 
in the foregoing Taper. 

The 4th figure in Tab. I. rcprefents the necclfary appa¬ 
ratus, for obfcrving commodioufly and rcgu'arly a 
clujlering Tolypus with the microfcope. In the 
glafsjdf, is the end of a peacock's feather b,c,f, bent 
at c, and whofe extremities are by the tpring of 
the feather, kept clofc againft the fides ol the 
glafs. At one of the ends/ of the feather one of 
its beards is left on, which is long enough to 
faften to itvin m a flip of water horfcrail dl, upon 
which is a Toly pus, which is by this means kept 
fo clofe to the iide of the glafs, as to be within 
the reach of a magnifyer of a Short focus, fuch as 
e. This magnifyer is ferewed on to a ring whofe 
arm ng has at its extremity g a ball playing in a 
jfockct fo as to make a joynt 5 there are again 
other like joynts at h and /, and by the help of 
thefe the magnifyer may be moved every way, 
and be conveniently brought near to the objed. 
The foot ik is fluck into the board upon which 
the glafs is placed. The light of a window in 
the day-time is fufficient to obferve an objed fo 
placed within the glafs, cither with the bare eye, 
Of WttfeUn hsnd-magnifyer : but if a magnifyer 
of a {hdtt/Wfcf Is ncceffary, the ihutters muft be 
elofed, and a Wax light muft be placed behind the 
glafs, at fuch a height as to have its light fall di- 
t,m^ly upon the objed; and a magnifyer fo placed 
'ft# *80*aiaif there if ocmfton for feveral days 

without any Inconvenience. 
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he 5th figure exhibits a clufter of Toly pi, of the 
firft of the two fpecies defcribed in this paper, 
and which is here confidcrably magnified. 

The < 5 rh figure ftiews another clufter of 'Polypi of 
the fame fort 5 the number of the Polypi here 
ihewn is but fmall, becaufe the clufter was drawn 
as it appeared within 2 or 3 days after it had firft 
begun to form it fclf. One of the branches of 
this clufter is partly contracted, and they may be 
fecn in this feituation, when a branch after con- 
trading it felf is again expanding to its ordinary 
ftate. This clufter is yet confiderabiy more magni¬ 
fied than that exhibited in the jth figure. 

The 7th figure reprefents one branch of a clufter of 2 V 
lypi of the fecond fpecies defcribed in this paper. 
There may be feen upon this branch, befides the Po¬ 
lypi which are of a bell-like form, fome of thofc 
round bodies from which the qlufters of this kind of 
Polypi do firft fpring; and which remarkably di- 
ftinguifh it from many other fpecies. 

The Sth figure reprefents one of thefe round or glo¬ 
bular bodies, after it has parted it fclf from the 
clufter, has fixed it felf to fome other body, and after 
that the globule itfelf and its pedicle have begun 
tolcngthen. It was in this condition on the fecond 
day of June at 5 in the evening. 

The 9th figure exhibits the 2 bodies, that were formed 
by the parting of that rcprcfcntcd in the 8 th figure. 
This parting began at half an hour after 8, and 
was completed at 9 the fame evening.» 

The 10th figure reprefents the four bodies, which 
were formed from the 2 reprefented in the 9th 
figure s and thefe four bodies were alfo formed be¬ 
fore 10 of the clock. 
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II. A eolk&ion of the magnetical Experiments 
communicated to the Royal Society by 
Gowin Knight M.B. F. R. S. in the 
Tears lytfoand 1747. 

I. 

An account of fame magnetical Experi¬ 
ments, exhibited before the Royal Society on 
Thurfday the igth of February 1746, and 
of which the Prefident, who had before feen 
the fame performed with more deliberation 
on the nth of the fame month , was pleafed 
to make the following report . r 

toad Feb. 19.13 EING on Wednefday the 1 ith of this 
1746 7 * D iaftant February at the houfe of Mr. 
Knight , I did there in company with our worthy bro¬ 
ther William Jones fifqj fee the following experi¬ 
ments 5 which Mr. Knight was'defirous I fhonld, as 
on this day, report to the Society: before whom he is 
alto now prepared to exhibit the fame, as well as the 
circumftanccs of the place and the number of the 
company will allow. 

He firt produced two almoft equal bars of 
hardened fteei, to which he had communicated a 
ftrong magnetic virtue. Thefc bars were nearly 
fquare, each being of the length of about 15 inches 
and two tenths, and of the breadth and tbifkoefs 
of a Utfte mm than half an inch: one of thefe 

bars 
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bars weighed i pounds and 6 pennyweight Troy t 
the other 4 pennyweight lefs than 2 pounds; and 
either of them readyiy lifted with one of its ends 
better than 3 pounds and a half. 

Thefe bars were then laid down on a table, fo as 
to be nearly in one and the fame flrait line, the 
north pole of the one being next to the fouth pole 
of the other, and at the diftance of about an inch 
from it: that is to fay, that the north poles of both 
bars were pointed the fame way, but without any 
regard to the pofition of the natural meridian. 

Mr. Knight then produced a piece of natural mag¬ 
net, which was one of the fame he had formerly made 
ufe of, in feme experiments he had before ftiewed to 
the Royal Society. This piece was in length an 
inch and in breadth and in thickncfs about 
■fl of an inch at a medium, being confiderably 
thicker at the one end than at the other. 

This piece of magnet was then applied, fo as to 
lie between the 2 firft mentioned bars, with irs thin 
end clofe to the north pole of one of them, and its 
thick end clofe to the fouth pole of the other. 
After it had lain in this pofition a few moments, it 
was taken out, and upon prefenting it to the mag¬ 
netic needle of a fmall compafs box, it was obferved 
that its thinner end, t ! -e fame which had juft been 
contiguous to the north pole of one of the bars, at- 
tra&ed the north end of the needle 5 and that the 
thicker end, the fame which had been contiguous to 
fouth pole of the other bar, attracted the fouth end 
of the Ihmfe needle. 

This fafti6 piece of ftone was then again put in 
between the bars, but in a contrary pofition; the 
thicker end now lying next to the north pole of one of 

Q_qqq 2 the 
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the bars, and the thinner end next to the fouth pole 
of the other. After a few moments it was again taken, 
out, and prefented as before to the corapafs-box: 
when it was found that the thinn end now attracted 
the fouth end of the magnetic needle, and that the 
thicker end attracted the north end of the fame. 

The piece of ftonc was then again placed between 
the bars as at the firft, and being again taken out 
and prefented to the compafs-box: the thin end was 
again found as at the firft to draw the north end, and 
the thick end to draw the fouth end of the needle. 

This fame piece of magnet was then again placed 
between the bars, but in a poiition at right angles 
to both the former, one of its fidcs being now con¬ 
tiguous to the north pole of one of the bars, and its 
other fide to the fouth pole of the other. After 
which being again in a few moments taken out, 
and prefented to the compafs-box as before; it was 
found that the fide which had been in contact with 
the north pole of one of the bars, did at trad, the north- 
end of the needle, and that the other fide which had 
been in contact with the foyth pole of the other bar, 
did attract the fouth end of the fame needle: whilfit 
the two ends of the ftonc in which the polarity 
Was before obferved, were now found to be indifferent 
to either cf»4 df the needle $ fo that the line of direc¬ 
tion of the poles in the ftonc now lay at right angles to 
the pofition in which it was feituated in the former 
expet intents. 

Mr. Knight then produced two fteel needles, of 
the fame fort as thofc which are ufually fixed to the 
cards of fea-cqmpafics. Thefc needles were of the 
length o It's inches and and weighed fcverally 
with their caps 7 pennyweight eight, and 7 penny¬ 
weight 
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weight nine grains; one of thefe was tempered and 
of a blew colour, and the other was quite hard. 
He alfo produced two iron weights, feverally weigh¬ 
ing 14 pennyweight 22 grams, and 15 pennyweight 
7 grains, both nearly of a cylindrical form, but with 
one of the ends rounded off. 

The ^ large bars were then placed in a line, as 
in the former experiments, but with their ends fo 
near together, as only to admit of the cap of one 
the needles between them. 

The tempered needle was then placed flat upon 
the bars, fo that nearly one half of it refted upon 
one bar, and the other half upon the other, the cap 
lying between the two. The needle was preffed 
clofe to the bars in this pofition, after which the 
bars were drawn away, both at the fame time con- 
trarywife, till they were clear of the needle; and 
this operation was repeated three or four times : after 
which that end of the needle which had refted upon 
the northern part of one of the bars, was found ftrongly 
to attraft the north end of the needle in the compafs- 
box 5 and the other end which had refted upon the 
fouthern part of the other bar, was found to attraft in 
like manner the fouth end of the fame needle in the 
box. The power of attraction alfo acquired by this 
needle appeared to be very confiderable, it lifting 
eafily with either of its ends, the two iron weights 
above mentioned, when cemented the one to the 
other with wax, and weighing together j ounce 
10 pennyweights 5 grains. 

The hard needle was then applied to the bars 
like the other and with the very fame fuccels, it 
lifted alfo, as the other had done, both the weights 
together. 

The 


VI 
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The two needles wetc then themfclves applied to 
each other, firft the northern half of the one, in a con¬ 
tra) y dirc&ion, to the northern half of the other ; and 
then the fouthern half ol the firft, in a like conti ary di« 
re&ion to the fouthern half of the laft; and ftom thefe 
fevcral pofitions, they were fevcrally drawn till they 
were clear of each other, and this fevcral times fuc- 
ccflively: after which operation it was found, that the 
tempered needle had loft fo far ns virtue, that its 
northern end had hardly any effed upon the needle 
in the box; that its fouthern end even began to at- 
trad the contrary end of the needle fiom what it 
did before, and that it was no longer able to lift 
at either of its ends any fcnfiblc weight. 

But as to the hard needle, that ftill retained a 
confiderablc {hare ot its former virtue; its ends ftill 
ftrongly drawing the fame ends of the needle in the 
compafs-box as they drew before, and either of them 
lifting with cafe the heavier of the two above-men¬ 
tioned weights. 

Mr. Knight * then produced one of his common 
fmall magnetic bars; the which being applied to the 
forementioned large bars, in the fame manner as 
the needles had been applied to the fame, but in a 
portion contrary to that of its prefent polarity, it 
had its fj&fcr thereby counrerchangcd or inverted, 
and was found to life at that which was now become 
its northern end, the weight of < 5 , ounces S penny¬ 
weight and y grains. 

He. Jaftly produced one of his large artificial 
aflitd /magnets, compolcd of fevcral thin plates 
of fteel CHttpurf together,'^Wftft Which he acquainted 
as he had fdmtc time before lifted 36 pounds, 

and 
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and with which he did now a&ually lift before us 31 
pounds 9 ounces and three fourths. 

The temper’d needle fpoken of above, and which 
had nearly loft all its virtue, had the fame again re- 
ftored in great meafure, upon being touched in the 
common way, on the armed poles of this artificial 
magnet; after which it difeovered a ftrong verticity, 
and was able to lift at one of its ends, the heavier 
of the 2 abovementioned weights, that is to fay 
fomewhat more than three quarters of an ounce. 

The hard needle which ftill retained, as has been 
obferved, a conftderable part of the virtue it had 
acquired by the touch of the large fteel bars, was 
laftiy touched alfo in a contrary fenfe, upon the 
armed poles of this artificial magnet; whereby it not 
only loft the polarity yet remaining, but acquired a 
new one the other way, it would not however after 
this laft touch lift more than nine pennyweight 
This is the true fubftance of the minutes I took, 
when thefe experiments were made, and which I 
prefume will now be verified by thofe Mr. Knight 
is here prepared to Chew. 


ABTER. the reading of this report, Mr. Knight 
did accordingly produce before the Society the two 
large bars and all the other particulars therein men¬ 
tioned, with which he publicly repeated all the 
fame experiments 5 which notwithftanding the difad- 
vantagious circumftances of the place, fucceedcd 
perfectly in every particular, and to the entire fatif- 
faftion of all, the company. 


It 
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It was then further propofed, that the temper’d 
needle, having its virtue again-deftroyed, fliould be 
touched upon the fine armed Terclla belonging to 
the Society, which was the noble prefent of their 
late worthy member the Right Honourable James 
Earl of Abercorn, which is efteemed one of the befl: 
in England, and is faid to have lifted in his Lord- 
fhip’s hands upwards of 40 pounds: the fame was 
immediately brought, and the needle being touched 
therewith, was found to have acquired a ftrong po¬ 
larity, and to lift about the fame weight, as when 
it was before touched upon Mr. Knight’s large armed 
artificial magnet; that is to fay about fifteen penny¬ 
weight. 


II. 

An Account of feme new Experiments lately 
made with Artificial Magnets, by the fame . 

June 4, 1747. 

Mead July *. f "Tp h Apparatus for touching of 
I7+7 ‘ JL Needles, which I fometime fincc 
had the Honour to fhew before the Royal Society , 
was as perfect as I could have wifh’d, as far as 
relate to the,intended Ufc of it: But the man* 
ncr in the two Bars were dilpofed in 

their Cafes made the Length of them fomething in¬ 
commodious, dpeciaily in thole of the largeft Size. 
This made me defirous of trying if fome Method 
could hot be found out of placing the Bars parallel 
to each other without Danger of weakening their 
Force, bf which means the Cafes would be reduced 
to half their Length. I remembered that fome Years 

ago, 
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ago I had tried feme Experiments to this Purpofe, by 
placing fome Bars parallel and in Contact, bur fo 
that their Poles were turned different ways: in 
which Portion I found the Virtue of fome of them 
remain'd pretty entire, but that others were weakened 
thereby. I imagin'd the Reafon of their lofing their 
Force was this 3 that the magnetic Virtue was by 
degrees habituated to pafs out of the Side of one 
Bar into that of the other in Contad with it, and 
thereby was hinder’d from arriving at the Ends in its 
full Vigour. The Reafon why fome fuffer’d more than 
others was doubtlefi to be aferib'd to their Differ¬ 
ence in Temper. I repeated the Experiment about 
two Months ago, with a little Alteration. I placed 
the Bars parallel with their Poles in an alternate Po¬ 
rtion, as before, but not in Contact, having kept 
them at the Diftance of about a Quarter of an Inch. 
Then I apply'd to their Ends two Pieces of foft Iron. 
Each Piece was laid acrofs from the North End of 
one Bar to the South of the other, in the fame 
manner as the Lifter is applied to the Feet of an 
armed Loadflone. The Intent of this was to draw 
the magnetic Virtue thereby down to the Ends of 
the Bars, and* to oosyey it through' the Pieces of 
Iron from one to the other, in this Condition I let 
them lie for about a Month, and then tried if they 
would lift the fame Weight as before, which I found 
they did, and I thought with more Vigour. After 
thfe’l repeated the Experiment with other Bata of 
various Sizes, and with the feme Succefs 1 I have 
therefore now ventur’d to fit them tip in Cafes m 
the mantlet juft deferibed. 

Rrrt * The 
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’ The Succefs of this Experiment had led me to 
another Improvement: I provided a Cafe of Brafs 
that would juft contain two Bars, fuch as arc fold for 
half a Guinea. At one End of the Cafe were fixed 
two Feet of fofc Iron, like thofe of an armed Load- 
ftonc, the upper Surface of which was within the 
Cafe in Conrad with the Ends of the two Bats: 
which being parallel to each other, and their Poles 
in an alternate Pofttloity the North- End' of one Bat 
will'be in Cottf&ft with one of the Beet,-and> the South 
End of the other Bar will be in like manner apply'd 
to the Surface of the other Foot. 0 pott fitting a 
Lifter to this new kind of Armour, I found l was 
able to fupporr a- Weight of about 6 Pounds: The 
Bars a#e kept afttoder at the Diftance of about a 
JQuorter of an inch, by a SUp of Wood, which Aides 
in betwixt them. 

An Inftrument thus conftru&ed feems Capable of 
anfwering all the Purpofcs for which Loadftones are 
ufed} for when the Bars ate taken out of the Cafe, 
they are fit for touching Needle or other magfrett- 
cal Which may* rtkfutee Angle Bars? when in 
the Cafe, the Whole together becomes an armed 
Magnet, able to lift a confidcrable Weight. And 
if we want to feparate iron Filings from thefh of 
Metals, the Feet and all the lower Fair of the 
€afc W ttkd them up* itt great Plenty* and by 
drawing etfc fiats’ a Me way out of the Cafe the 
Pilings wifi fall OIF, 
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IV. 


Some farther Experiments relating m the 
general Phenomena 0/Magneufm, by the 

fame. 

^*Dee. J7 .-nPHE Caufe of the furprizing fhfno- 
1747. 1 fftviui of the Loadftone has hitherto 

cleaned our Knowledge, though diligently inquired. 

after by Men of theAbilities. Such a Difcovery is not 
to be made without long Experience, and a great a- 
rietv ofBa&s: And the Nature of the Subjeft is ftcb, 
thi?the more Fd&s we.are acquainted with, the n?orc 
we End ourfelves perplexed. The Conclufions %t 
IWfrom fomeExperiments-are feemingly contra- 
S by others: andyetthefefcemiag Contraditaw 
are oft-times very.reconcilcable upon further Expe¬ 
rience/ ifw.hatl-am^bout tc.-lay^efora the ^f^y 

251L anv-wife contribute to remove theft D#‘ 
L, I am in Hopes HjM** ^--unacceptable, 

jieem to deferve. 

'Prepftfitm \fi> 

Vli* m«naic Matter of a Loadjlone 

Stream from one foie to the other internally, 

S J n 7Ts then wrieimbn *™Jf**t*?L 

Experiment 
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Experiment I. 

If wc lay a magnetical Body under a Piece of 
Paper or Glafs that is ftreWed over with fteel Pilings 
or magnetical Sand, and by linking the Table put 
the Pilings in Motion, they will readily difpofe 
themfelves in fuch a manner as to reprefent, with 
great Exa&ncfs, the Courfe of the magnetic Matter. 
Steel rendered magnetical is beft for this Purpofe, 
becaufe it is of a more uniform Texture, than Load- 
ftones, and will on that account exhibit a more regu- 
lar Appearance. By this Experiment the curve Lines 
in which the magnetical Matter returns back to-the 
Pole where it firft enter’d arc accurately expreffed 
by the Arrangement of the Pilings. The largeft 
Curves arc fuch as take their Rife from one Polar 
Surface, and are extended to the other j being larger 
in proportion as they arife nearer the Axis or Centre 
of the polar Surface. Thofc Curves which arife 
from the Sides of a magnetical Body are always in¬ 
terior to thofe which artfe from the polar Surface 
and are lefs and* lefs jin proportion to their Diftancc 
from the Ends. If any one fhould doubt, whether 
the magnetical Matter, which thus difpofes the Pi¬ 
lings, is really moving back in a Diredion contrary 
tojwtt with which it paffes through the magnetital 
B Mfi % him try it in different Parts with a fmall 
Compafs and the Ba& will appear beyond 

Diiputc. M ' ' . • 

Exp * II. ' i 

9#JJar§$t the $Hftan<je torpor'Pole to Ede in 
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This appears from examining Magnets of different 
Lengths. And this is the Reafon why in the fame 
Magnet the Curves are lefs in proportion to their 
greater Diftance from the Ends of the Bars. For 
the Poles from whence thefe Curves arife are pro- 
portlonably nearer each other. 

Exp. III. 

If the South Pole of one Magnet be oppofed to 
the North of another, moft of the magnetic Matter 
is carried dircftly out of one into the other: and 
does not return back in curve Lines till after having 
paffed through both Magnets. It appears from the 
Arrangement of the Filings that the magnetic Mat¬ 
ter proceeding from the polar Surface does not now 
diverge from the Axis as before, but runs more in 
(freight Lines till it arrives at the polar Surface of 
the other Magnet. The Curves ariiing fromt the 
Sides, which before were bent towards the oppofite 
End of the fame Magnet, are many of them now 
bq& the contrary Way towards the correfponding 
Sides ofi the other Magnet. Thofe which are not 
bent the contrary* Way arc fitch as arc too remote 
from the oppofed Pole of the other Magnet to be 
influenced thereby 3 and therefore continue their na¬ 
tural Courfc. 

1 1 

Exp. IV. 

Whflft the Bars are in m Potion of die faft Ex- 
perimehV^ a ^adftone be placed in the 
Stream rtuftStig from one to the other in any Po- 
fitioa whatfoever, die Stream will pafs through the 
'• ~ ^ Stone; 
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stone: -which, 'befog again removed, will be found 
jo’havc a Polarity exa&ly in ihe-Direttion of that 


Stream 




tf the North or South Poles of two 1 Magnets be 
oppofed to each other, the Filings will exhibit the 
Appearance of two * Streams meeting; and the 
Curves of each will all be‘turned towards the op- 
toblttcTole of the fame Magnet, The -Appearance 
is-altogether the fame, whether the two'-North or 
rwo South Poles be oppofed‘to each other. ’So 
that it is not to be determined from -any of thefe 
Experiments 'at -Which of the Poles the-magnetic 
•$tmm enteral As we have fotne' Reafon- to-think 
It -enfctfs -at ’the North >Me, we may-'foppefe-,that 
¥hc*Gife,-Without Danger Of “Erroar $ providdd we 
build nothing -upon the Sup politico, but -WhatwouBd 
hold good (7 Mtatis mtmdis) if-the contrary fhooid 
be true. This -bang >-fuppo&d, when ‘the Sowteh 
Y&les ‘ate- Oppdifte, rite two?StreamsooisMg“OAt l at 
them *rfe - dbteSy - eoiWMty, ^ca&y the magnetic 
M 4 trer is muftiUhted/'artd therefore diverges >b 
Wmih the 'fafler to return b.ick t»o the J N«Wh 
filfcs. 'When the ‘’North Poles arc oppdfdd-^o 
*®weab&s<df j m*g»e'tic 1 Matter ^c* 
the South Poles are direft}f^»«tfttfyi 
and by cAdiftg’ at ohee towards each polar Surface 
arc accumulated betwiAt-^ito, and converge to¬ 


wards- them fa ornoh the--fafter. "h * 


sw4tnaRy f i^<M»^ 
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Trop. 2 * 

Tie mw&ate Caufe, •mh/ tm or met 
Bodies attraft each other , is the Flux of om and 
the fame Stream af wagneticd Matt# tjmu&k 

them. 


Exp. VI. 

It appeared in the third Experiment, that when 
the South Pole of one. Magnnt mt oppeftd » the 
not* tf another, a Stnnmt el magntfac Mata 
L .BKicdi from.one. to-ttoothe*,, and <W.M>t®»- 
mm. back to the'Pole wtaeiafoftenteusd, tdlstb* 
tonTpaffed through both Bats ; and it is needleS 
.Serve that two Bats in this Pofition are in a 
Sa"e of Attraaion. The fifth Experiment (hewed, 
to wta the two South or North Poles were op- 
nM there was no; Streami cmimnt to &}& 
itTwell known to magneto! **»» 
<ya na tifin. are fo fat from attraftingj,that W0 
repel each other. If the tod, 

ZTzJLnA with the Magnets placed at* different 

b«5twixt is left. The Attraction is therefore gteateu 
as^mfttoces diminith. And at 

2 **■ SIST^XTSSS. 

zzxt stVasr-** 

EffeCt, but abb proportionable thereto. ^ 
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Exp. VII. 

If a Piece of foft Iron which has no fixed Mag- 
nctifm is any where placed in the magnetical Stream, 
it will be in a State of Attraction whilft it remains 
in that Stream, and no longer. 

Exp. vin. 

A Bail of foft Iron in Conta& with the Pole of a 
Magnet will attraft a fecond Ball, and that a third, 
and fo on, till the Stream becomes too weak to 
produce an Attra&ion fuffkient to fupport a greater 
Weight. 


Exp. IX. 


Having hung a Number of Balls to each other, 
by applying the firft to the North Pole of a Magnet, 
upon prefenting the South of another Mggncj: to 
one of the middle Balls $ .alt -thwfc *below it will 
thereby be deprived of the magnetic Stream, and 
inftantly lofing their Power of Attraction fall afun- 
der; the Ball, to which the Magnet was applied, 
will/be attracted by it, and all the others ,will dill 
remidapt^ended. Bat iC the North Ejad of a Mag¬ 
net be prefotwd, then the Ball to, which it is ap¬ 
ply’d will alto drop. 


Exp. X. „ 

|nk Magnet unarmed the magnetic Stream is car¬ 
ried back on alt Sides in curve Lines to the contrary 

Pole, 
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Pole, as was feen in Experiment I* but when Ar¬ 
mour is appiyed to each Pole, the magnetic Matter 
is thereby conduced to the Feet of the Armour ,* 
and a Lifter being thus apply’d to the Feet, the 
whole Stream coming out at one Pole is carried 
back through it to the other } by which means the 
Lifter is made to adhere to the Feet of the Armour 
with very great Force. When the Lifter is thus in 
Contact, the Magnet feems externally to have loft 
the greateft Part of its Force,- though in Reality it 
never afted with more. If inftead of the Lifter we 
fufpend a Number of Iron Balls in Contaft, they 
will adhere together, and hang like a Bracelet be¬ 
twixt the two Feet 5 the returning Stream palling 
now through them, as before through the Lifter. 
Prefent the Pole of a Magnet, and they inftantly 
fall afundcr. 


9 rop. III. 

The immediate Caufe of magnetic Repuljion is the 
Ctuflux and Accumulation of the magnetic Mat - 
ter. 

It appeared in the fifth Experiment , that the fame 
Poles of two different Magnets being oppofed to 
each other, there was a Conflux and Accumulation 
of tha magnetic Matter s and we find by Experience 
that aU magnetical Bodies in a like Situation am In 
a State -of Repulfion. 


Exp. XL 

Two fmall Bars, the one hard, the other of a 
Spring Temper, being both magnetical Matter, were 

S f f f oppofed 
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oppofed to each other, South to South; the Filings 
pioduced the fame Appearance of RepuHion, as de- 
fciibcd in the fifth Experiment } then the Bars being 
brought fo near as to touch each other at the fame 
Poles, the Rcpulfion was inflantly changed into At¬ 
traction. 

III. A Difeourfe concerning the Ufefulnefs of 
Thermometers in Chemical Experiments; 
and concerning the Principles on which 
the Thermometers now in Ufe have been 
confiruBed ; together with the Defcription 
and Ufes of a Metalline Thermometer, 
newly invented by Cromwell Mortimer 
M. d). Sec. R. S. m. 

bdn s the moft cx * 

SSZs J \J tenfw'Branch of BMpewmeittal 
Philofophy, hath TOjnifWdi M'aakind with the greateft 
Number of curious and ufeful Difcovcrics; for not 
only the Arr of feparating Metals from their Ores, of 
wflich Metals are form'd fuch Variety of ufhfW In- 
flfjmti bnt lifeewifc Cook*ry> which is ftf much 
c6&c8lf*#fi| H Bond Of Ma*Ht!nd bating Health, 
and alfo f mtk.dtfl which dfyMlilfatf Mtdicirfes for 
the reftormg Health when loft, the Art oS Dyeing, 
and many other ufeful Manufa&u^w, all owe their 
Wjtfqvcments to this Science * many of which have 
fecit %ht op uncxpcfftdiy% the Operator, while 
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he had fomething elfe in View: but in many Qfe 
the Chemifis complain, that, having once acciden¬ 
tally light on a curious Experiment, upon endea¬ 
vouring to repeat it, they have never been able to 
make their Frocefs fuccecd exaftly, as it did the 
firft time, notwithftanding that they made ufe of 
the fame Materials, in the fame Quantity, and con¬ 
duced the Proccfs thro’ exadly the fame Operations. 
Where then muft the Caufc of the Mifcariiage lie ? 
Surely in the Degree of Heat made ufc of in the 
two Experiments: For, in many common Opera¬ 
tions, how ufual is it for a Preparation to be fpoiled 
either by too little, or, moft commonly, by too 
much Fire, too long or too fhort a time applied! 
In order therefore to prevent thefe many Mifcar- 
riages, I would advife the Chemift, in his Ope¬ 
rations, to obferve his Clock with as much Exa&- 
nefs as the Aftronomer doth in his Obfcrvations} 
and in order to know to a Certainty the very De¬ 
grees of Heat he ever made ufe of in any Procefs, 
that fo he may be able to repeat and continue the 
fame again in any Repetitions of the fame Experiment, 
let him have his Laboratory furnifh’d with various 
Sorts of Thermometers, proportion’d to the Degree 
of Heat he intends to make ufe of. He will find 
• thefe Inflruments as ufeful to him in his ProcdTes, 
as they have proved to the curious Gardener in his 
Stoves, who by them is taught to keep his Plants in 
the fame Degrees of Heat, as arc natural to them in 
their refpedive Climates; which hath been fet forth 
in Tables, after a very ingenious manner, by Mr. 

Sfff 3 Sheldrake 
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* Sheldrake of Norwich. And bcftdes the enabling 
him to perform his Operations with moreExa&nefs, 
thefe Inftruments would fave him a great deal of 
Fuel} for as Liquors, while boiling, are not capa- 
blc of receiving a greater Degree of Heat, all Fuel 
which is ufed more than to keep them in that State 
is ufclcfsj and the like happens in many other 
Cafes. 

Thuffe Inftruments would alfobe of great Service to 
Maltfters, Brewers, Diftillers,and Vinegar-makers 5 for, 
by Thermometers placed in different Parts of the Heap 
of wetted Malt, the proper Heat for its fprouting 
might be determined, and then regulated: The fame 
for the Heat of the Kiln when the Malt is fpread on 
it. By Thermometers the Brewer may afeertain the 
Heat of the Water when he pours it upon the Malt, 
the Heat of the Wort when he fets it to work, and 
the Heat while working: And in the like manner 
the Diftiller and Vinegar-maker, in a Word, every 
Artificer, who employs Heat in his Bufinefs, may 
by thefe Inftruments be certain of every Degree ne- 
ceffary in each Part of his Weak. 

Many Experiments fhew, that all known Bodies, 
whether fluid or folid, incrcafc their Bulk or rarefy 
by an Addition of Heat 5 and, oq the contrary, con- 
n»£Nr become more denfe by the'Diminution of 
HWt, fe the Prefence of Cold: And thefe 
Alterations are always more or left Icnfible in pro¬ 
portion w the natural Rarity or Denfity of the 
Bodies. The 


* Now Trnfs-nuiker over agaiuft the End of Sujftlk-ftrut near 

Ckarin^.Qn/s t London, 1748, 
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The Air we live in, as it is' the moU: rare 
and light Fluid, fo are its Alterations the raoft fen- 
fiblej and indeed I know of no Experiments which 
determine how far it is capable of being expanded 
by Heat, or condenfed by Cold ; only we find that 
it will make its Way thro’ any Fluid in which it lay 
dormant, when its elaftic Property is rouzed by the 
Approach offuch an Heat as will make the Fluid boil. 
On the other hand, when comprefs’d by a Fluid fo 
contracted by Cold, as to freeze, or become folid, 
its Elafticity will only bear a certain Degree of Com- 
preflion, till the Force wherewith it endeavours to 
reftore itfeif, exceeds the Force by which the Parts 
of the Solid, that confines it, adhere to each other, 1 
and fo burfts its Prifon; as we often fee during hard 
Frofts in Ice, and likewife Glafs, and other hard Bo¬ 
dies, whofe Parts cannot ftretch. 

Next to Air is Alcohol \ or the higheft re&ified 
Spirit of Wine: This, Water, and all other Liquids, 
are capable of receiving no greater Degree of Heat 
than what makes them boil, as was firft demonftrated 
by Monfteur Atnontons, a Member of the Royal 
Academy des Sciences at Tar is-, but that ingenious 
Inventor of the Quickfilver Thermometer Mr. Fah¬ 
renheit hath difeover’d, that when the Barometer 
marks a greater Preflure of the Atmofphcre, the 
fame Liquor will receive 8 or 9 Degrees more of 
Heat than when the Barometer is at the Iowcft. 
From hence the great Profeffor Boerhaave gives the 
Hint, that, from nice Experiments being made of 
the different Degrees of Heat mark’d by a Thermo¬ 
meter in boiling Water compared with the differ¬ 
ent Heights of the Barometer, and Tables formed 

upon 


l 
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upon them, a Thermometer applied to boiling Wa¬ 
ter might, at Sea, where the Motion of the Ship 
hinders Obfervations with the Barometer, ferve to 
determine the Difference of the Gravity of the At- 
mofpherc. See his Chemrjlry , Tom. I. p. 171. 

Theft, and all other Liquids, by a certain deter¬ 
minate Degree of Cold peculiar to each fort, lofe their 
Fluidity, and freeze, or becomi folid, but not in t.>c 
fame Order as by Heat they boil 5 tor by Cold Oil or 
Water is fooner frozen than Spirit ofWine,tho’ Spirit 
of Wine will boil fooner than Oil or Water. All folid 
Bodies likewtfc, as Minerals, Metals, and even Stones, 
will become fluid, or melt, at a cerrain Degree of 
Heat peculiar to each Species * and, when that uughly 
Mttlted, it is probable they arc capable of receiving 
no higher Degree of Heat 5 and, on the Abfeiice of 
that Heat to a certain Degree, they ail return to 
their natural folid Sratc. Hence we may reafonably 
conclude, that Solidity is the natural State of all Bo¬ 
dies i and that fome are only accidentally fluid, be- 
caufc their Conftitution is fuch as to melt by thofe 
Degrees of Heat which our Atmofphcre is moft com¬ 
monly fubjedl to. All folid Bodies arc obferved to 
^Qntraft thcmfclvcs into fmallcr Dimenfions by Cold, 
and gradually to expand themfelves at the Approach 
ot plea L tiUat lift, being by Heat forc’d to the greateft 
Degree of Expanflon, the. Particles of which they are 
compofed lofing their Cohefion, they become fluid s 
but no Experiments have yet been made, which de¬ 
termine whether Solids, expofed to Cold beyond 
certi&Dcgrces, will ceafe to contra# any more. 

ThelfunedDt. Mufcbenhoek, Prof, of AflronOmy 
at Utrecht, and F..R, £ hath lately invented a very 

ingenious 
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ingenious Mrument, which he calls a ‘Pyrometer 
and which Dr. 'Dejaguliers hath made feme Im¬ 
provements to * 5 a full Defcription of which he 
hath given in his Courfe of Experimental Philofo- 
phy, Vol I. p- 421. &c. By this Inftrument the 
Elongation of Rods of feveral Sorts of Metals by the 
Approach of a certain Number of Flames of a Spi¬ 
rit-Lamp, and likewife their as fudden Contra&ion, 
on the extinguishing one or more of thofe Flames, 
is render'd lenfible to the Eye : Which fufficiently 
evidences the Matter of Fad, and puts it beyond all 
Doubt. 

From the above-mentiop'd Property of Bodies 
contracting and expanding in Cold and Heat, have 
all Thermometers been conftru&ed, that have ever 
been made ufe of in order to oblerve and compare 
the different Degrees of Heat, either in our Atmo- 
fphere, or in other Bodies. The mod ftmple and 
mod fenfible of any is‘that aereal Thermometer de¬ 
ferred by the great Mr, Boyle,' in his NSw Experi¬ 
ments and Obfervatioos touching Cold, Land. 1683. 
4?o. p. 39. It confifts of a glafs Bubble, with a 
very Render Stem not bigger chan a Raven’s Quill, 
The Bubble Js left; full of Air, and a few Drops of 
Water being convey'd into the Stem in an ereft 
Pofttion, will there remain fufpended t6 a certain 
Height 5 but, by the lead Addition of Heat, the Air 
in the Bubble expanding will pufh the Water up 
„ higher 


* This InSrnment hath fince been greatly improved by that ingenious- 
"Watch-maker Mr. Jtbn Elkcat, F, R. $. See Phil, tranf, N°, 443, 
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higher ? or, by the Approach of Cold, the Air con¬ 
tracting, the Water will fall lower in the Stem. This 
Inftrumcnt may be of Ufc in fmall Degrees of Heat, 
and in Cold, till the Water begins to freeze, when 
ir becomes ufclcfs. 

The next in Order of Scnfibility is that firft in¬ 
vented by Cornelius Drebbelms of Alemar , and 
improved by Boerhaave. (See his Chemifiry, Tom. I. 
p. 152, & 153.) It confifts of an hollow glafs Lens 
joined to a Seem of a larger Size than in the pre¬ 
ceding, and a Bafon into which the End of the 
Stem is inverted. The Air in the Lens mull: be fo 
much rarefied, that the Stem being inverted into a 
tinged Liquor in the Bafon, the Liquor will rife up 
fonie way in the Stem 5 then, by the Application 
of Heat to the Lens, the Liquor in the Stem will be 
polh'd down, and by Cold the Liquor will rife up. 
This Inftrument will give Notice of the fmalleft 
Changes in the Airj but it cannot be immerfed 
into any Liquid for chemical Experiments, unlefs 
the Stem were made much longer, and bent down 
in Form of a Syphon: But even then it would be 
very unhandy, and, like the preceding, it would 
never ferve for any Degree below what would 
freeze the Liquor made ufe of, nor for any above 
What ( would force out the confin’d Air through the 
Liquor in the Bafon. Beftdes, both thefe Inftru- 
incnts, being* fubjeft to the Prcflure of the Arnio- 
fphere, are not proper, without comparing the Ba¬ 
rometer at the fame time, to determine the Degrees 
of Heat at a great Diftance of Time between each 
Experiment. 


The 
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The moft ufual Sort of Thermometers is that dc- 
feribed in the Account of the Experiments by the Ac a' 
demy of Cemento ; which being the common ones, 
nvde of Spirit of Wine ting'd, it is necdlcfs todeferibe. 
The Bounds of the Degrees of Heat which rhefc 
will meafurc, and which is commonly called the 
Range of the Inftrumcnt, are from the Degree 
which freezes Spirit of Wine, up to that which 
makes it boil. The Spirit-Thermometers, commonly 
made here in London > are fo graduated, that when 
the Spirit is rarefied to the Degree that the moft 
fultry Sunfhine commonly known in our Climate 
of 5 N. Lat. can raife it, there is placed the 
Mark o. or Degree of no Cold. Some few ate 
mark'd x o or 20 above this, if they are defign'd to 
be ufed in hotter Climates; but all arc graduated 
downwards from this: So that the 45°. is the Point 
of temperate, and 65°. is the Point of freezing, 
and ioo°. is plac’d juft above the Ball. But the 
moft accurate Spirit-Thermometers are thofe lately 
made by the ingenious Mr. Reaumur , Member of 
the Royal Academy of Sciences at ‘Paris ; he hath 
taken a great deal of Pains, and ufed great ExaQncls, 
in fixing the certain Points of freezing of Water, 
of temperate Air, and boiling Water. He deter¬ 
mines the freezing Point, by leaving his Thermo¬ 
meter a confiderable time in Water, into which is 
put a good deal of Icc, at a time when the Water 
would not freeze of itfclf; and this he marks o. or 
the Degree of no Heat; and his Scale is mark'd 
with Numbers running downwards from o. mca- 
furing the Degrees of Cold, and upwards meafuring 
the Degrees of Heat: At xoj upwards he marks 
T111 the 
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the Point of Temperate, which he determines by- 
placing his Instrument in a fubterranean Cavern, 
which is neither affe&ed by Froft nor Sunihine, but 
is obferved to 1 keep an equable Temperature all the 
Year round; fitch as deep Cellars and Wine Vaulrs 
commonly do. In boiling Water he finds that his 
Thermometer rifes to his Seth Divifton,* or 80 De¬ 
grees, which are formed by dividing the Spirit when 
eopdenfed to the freezing Point, into 1000 equal 
Parts; fo that, with the Heat which makes Water 
boil, the Spirit is expanded only more than 
with the Cold which freezes Water. 

Thefe Spirit-Thermometers arc of Ufc in Experi¬ 
ments where fomewhat greater Cold than the freez¬ 
ing of Water is required; but they can never be of 
Ufa in any Degrees of Heat beyond the boiling of 
the Spirit itfclfj bccaufe it then becomes volatile, 
or rifes up in Steam, and not only expands no more, 
but iikcwife the Quantity is dtminifhcd by the Parti¬ 
cles which fly up from the Surface of the Liquor, 
and arc fufpended in the Top of the Tube. 

Many have filled their Thermometers with various 
Sorts of Oils f : Thefe indeed will mealure many 
Degrees above the boiling of Water, till they boil 
thtmfclvcs j and then they have the fame Defeat as the 

Spirit 


* But, with Submiffion to fo great a Man, I cannot apprehend 
that his Thermometers, when the Spirits are raifed up to 80 do 
mark any gieater Degree of Heat than their ovm fpecific boiling 
Heat, which, if they are Alcohol , or the moft ratified Spirits, an- 
fifwrt® 174. of Fahrenheit's Scale 5 if of the Strength of common 
Brandy to s$o. ,t See Dr. Martk'i Eflays Med. £sf Pbilef, 

p. i%$> 
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Spirit ones juft mention'd, which is the Liquor loiing 
of its Bulk by Evaporation j and they congeal much 
fooner than Water, and fo are ufelcfs in meafuring 
any Degrees of Cold. 

The moft ufeful Inftruments, as they compre¬ 
hend the largeft Range, are the Mercurial Thermo¬ 
meters, which were brought into Ufe by that in¬ 
genious Artificer Fahrenheit , F. R. S. (See Fhil. 
Tranf. N°. 381.): But, to do Juftice to a moft wor¬ 
thy Member of the Royal Society, namely. Dr. 
Halley, he ftrft gave the Hint, and even propofed 
the making Thermometers of Quickfilver long be¬ 
fore Fahrenheit s Time (Sec Fhit. Tranf. N°. 197. 
p. 652..). However, Fahrenheit deferves Thanks 
from the World for having brought thefe Inftru¬ 
ments into Ufe, bccaufe they will meafure the 
greateft Degrees of Cold yet known; for no Cold 
hitherto obferved hath been able to freeze or render 
Mercury folid: And in meafuring Heat, they go far be¬ 
yond boiling Water, even beyond the melting of Tin 
or Lead. Fahrenheit begins his Scale from o. the 
Point to which the Mercury hath been obferved to 
fall by the greateft Cold in TJland ; and com¬ 
putes, that the Mercury then * occupies 1 1124 Parts. 
This is his Point of no Heat. Then reckoning up 
wards from this, he finds that when the Mercury 
is rarefied only 3 2 Parts or Degrees more, coinmon 
Water juft begins to freeze: In a temperate Air it 
will rife to about do. The moft fultry Sunfhiae 
fcldom raifes it to 90 5 the Heat of an animal Body 
to 96; the boiling of Alcohol to 174 .} the boiling 

of 


* See Boerh, Chern . Tom. I. p. 174, 
Tttt 2 
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of Water to 1125 and before the Mercury itfclf 
boils, it will rife to 600, 

I cannot here forbear giving an Abftraft of a very 
curious and furprifing Experiment of Fahrenheit's , 
concerning the artificial Produ&ion of Cold, as it is 
related by Boerhaave in his Chemijiry, Tom. I.p. 164. 
Fahrenheit had a MerciirialThtrmomttQt made with 
lb long a Stem, that he could carry down the Scale 
76 Parts or Degrees below o. With this Inftru-, 
ment he found, that Cold might be produced by 
gradually pouring Spirit of Nitre upon powder’d 
Ice, till the Mercury would fubfide to 40° below o. 
that is 7 2 0 * lower than the Cold which freezes com¬ 
mon Water. Boerhaave, in his Chemijiry, Tom. I. 
p. 161. mentions a very pretty Way of determining 
the freezing Point: He advifes to hang the Thermo¬ 
meter free in the open Air, not againfl any Wall 
or Building $ and near it you muft hang a Piece of 
very fine Linen or Muflin juft dipp’d in clean Wa¬ 
ter : When this begins to grow ftiff, you will find 
the Mercury Hand at about the 33d Degree? and it 
will alfo ftand at -the fame Height when an hoar 
Froft appears upon the Ground; which he looks 
upon as a certain Sign of the Beginning of freezing. 

Having thus given an Account of the fcvcral Sorts 
of Thermometers hitherto tiled, and what Degrees of 
Heat they ape proper to meafurc, we find none of 
them capable of mcafuring the greater Degree* 
of Heat, which are the moft commonly made ufe 

of 
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* But what Is this to the tnmefbos natural Cold of Siberia, x% 6 \ be* 
low o i See the Preface to Gmtlin'% Flora Siberka. Petrep. 1747. 4 to. 



of by the Chemifls in many of their Operations. Be¬ 
sides, all the above Inftruments, being made of 
Glafs, are eafily broken by Accidents, and as liable 
to crack of thcmfelvcs, by being taken out of a 
great Heat, and too fuddcnly expofed to Cold. I 
therefore confider’d whether the above-mention’d 
Property of Solids, and cfpecially of Metals con- 
trading with Cold, and expanding with Heat, might 
not be applied to the Conftrudion of an Inftrumcnt 
capable of meafuring all Degrees even of the greateft 
Cold, as well as the greateft Heat, to the melting 
Copper or Iron, which require more Heat than any 
other Metals to melt them. Altho’ the Alterations ' 
in Metals are but fmall, in refped of thofe in Spi¬ 
rits, or even Mercury , yet it being found, that Iron, 
e.g. becomes 3-3 longer* when red-hot, than when 
of its natural Temperature; and Dr. ‘Derham, in 
his laft Paper read before the Royal Society concern¬ 
ing the Vibration of ‘Pendulums , fays, that a Rod 
3 o.-i!? Inches long, becomes ■— Inch longer than its 

loco 

natural Dimenfions in temperate Air, by being ex- 
pofed to Heat equal to that of an human Body 5 
yIs Inch longer in hot Sunlhine; that it was -L. or f 
Inch longer than its natural State, by being heated in 
a flaming Heat;* that it became ^{hotter than its 
natural Length by being quenched in cold Water; 
and ftill —b Sorter, by being put into a Mixture of 
Salt anil Snow, From which Experiments one may 
conclude, that from Fahrenheit^ Cold of yo below 
0. to the greateft Heat Iron can bear without melt¬ 
ing, a Rod of three Feet long will have about % Inch 
Incrcafc; which Increafe of Length will be Range 

enough 


* Vide Sturm, Coll, 
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enough to make all the intermediate Degrees obferv- 
ablc upon an Inflrument. 

Suppofc in Fig. i . Tab. II. AB a Rod of Iron at its 
natural Length by the Heat of the Atmolpherc, placed 
upright upon one End; upon the Point of that refts 
a Bar CD moveable on an Axis at a ; and that, by 
making a Fire about the End B of the Rod, till it 
is juft ready to melt, the Rod will increafe in Length 
A by and confcquently pufh the Bar into the Situa¬ 
tion cd. Now it is obvious to any one who undcr- 
ftands ever fo little of Mechanics, that tho’ the Elon¬ 
gation of the Rod Ab be even fcarcc perceptible to 
the Eye, yet if upon the Bar CD the Diftance a A 
from the Axis to the Place where the Rod BA pufties 
againft it be very fmall, and the other Part of the 
Bar aD very long, the Arch Dd may be increafed 
at Picafure, fo as to bear to be divided into any 
Number of Divifions that {hall be found nccefiary: 
For the Arch Dd will always be to the Arch CVin 
the fame Proportion as the Diftance Da is to «C; 
and likewife the Chords of thefe Arches Ddznd Ab 
will be in the fame Proportion? y, s, is the Situation 
of the Lever on the Level; and if it be found inconve¬ 
nient to make the Arm aD lo long, as to make very 
minute Alterations in the Length of the Rod AB 
ca% obftmblc, this Inconvenicncy may be readily 
removed by hiving a fecond Bar EF» turning on the 
Axis g, whole AbmgE bearing up againft the Ex¬ 
tremity D of the firft Bar or Lever, will rile with 
it, or be prefs’d down by it ? and the other AnwgF 
being lengthen'd at Pleafure, the Arch Ff will be 
as large as you find convenient} or even a third and 
.fourth Lever may be added. 


When 
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When Ifirft defigned to have an Inftrament con- 
ftru&ed anfwering to the foregoing Principles of 
h\. i. I drew a Figure of it, wherein I propofed 
the Lever AD to have terminated in two Arches of 
Circles made out of one Piece of Brafs s the fmaller 
Arch formed on the Radius aJ to be loaded with 
a Quantity of Metal fufficient to overcome all the 
Fridion of the feveral Parts, fo as to prefs down 
with a confiderablc Weight, and always to reft upon 
the Point A of the upright Rod AB} at a the Axis, 
on which they were to turn 5 and the larger Arch 
form’d on the Radius <* 23 , was propofed to be a Sex* 
tant, the outward Edge of which was to be toothed, 
which Teeth were to play into the Teeth of a fmall 
brafs Wheel carrying a fteci Index like the Minute- 
hand of a Clock, - which fmall Wheel with the Hand 
was to make one Revolution nearly by the utmoft 
Rife and Fall of the Sextant at D s or, inftead of 
Teeth, I propofed a Piece of a Watch-Chain to bo 
fatten’d to the tipper Limb of the Sextant, and fo to 
be brought downwards, and paffing nearly round 
the fmall Wheel in one Groove, to be fatten'd to it: 
In another Groove in this fmall Wheel was another 
Piece of Watch-Chain to be fatten’d, which, being- 
patted contrary wife round the laid Wheel, was to 
have a Weight hung to it that would be a Counter- 
poife to the Sextants bur, upon conlulting my two 
ingenious Friends Mr. Geo. Graham and Mr. John 
ElUcot two worthy Members of this Society, they 
each of them perfuaded me to lay afidc that more 
complexed Conftru&ion, and to have the Inftrament 
made in the plain and fimple manner in which Mr. 

jf ackfm 
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Jackfon executed it for me in the Year 1736, as is 
reprefented in Fig. 2 and 3. Tab. II. 

The Description of the Inftrument. 

Fig, 2. AB a round Rod of Steel or Brafs a Quar* 
ter of an Inch thick, and 3 Feet 1 Inch long: 
When the Rod is of Brafs 3 Feet long, the Point 
A muft be of Steel 1 Inch long, to prevent its 
wearing away, or lofing its Point 5 which conical 
Point is made to ferew on and off. 

I had the firft Rods made i|Inch thick at i?,and 
of the fame Thickncfs 6 Inches up* but I found 
Inconveniences from that Form, and that a Rod all 
of a Size was better. 

CD, cd , are two iron Supporters, joined by a 
flat crofs Bar at Bottom Dd two Inches long, in the 
middle of which is a Point £ Inch high under B, which 
goes into an Hole at the Bottom of the Rod B, and 
ferves to keep the Rod in its Place at Bottom, as the 
crofs Bar** having an Hole in it, thro’(which the 
Rod paffes, docs in the middle or about £ up the 
.Supporters, and the Point A goes into a fmall Hole 
in the under Side of the Lever* all which keep the 
upright Rod firm and Ready in its Place. The iron 
Supporters arc flat, or parallel to the Front of the 
Machine from C to X and c to x t where they arc 
twifted half-round, fo that the lower Parts XT), 
xd ftand at right Angles with the upper Parrs. This 
Contrivance gives the freer Accefs to the Rod for the 
Sand or Fluid into which the Machine is fet to 
meafure the Heat of ir, the Supporters ftanding 2 
ladles! a&ttder at Dd\ and that the Degrees of Heat 
a may 
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may be compared uniformly in different Experi¬ 
ments, the Bottom of the Rod mutt always be im- 
merfed to the fame Height in the Matter to be exa¬ 
mined i and therefore I make a Mark, a fmali Fur¬ 
row f quite round the Rod, if Inch from the Bot¬ 
tom B. For the deeper the Rod is immerfed into 
any Matter, it will be lengthen’d the more by the 
fame Degree of Heat. 

EF, the Lever, which turns upon an Axis G. 
At F is fattened a String, which, patting twice round 
the fmali Pulley H, has a Weight I hanging to the 
other End of it, of about half a Pound, being enough 
to keep the String always ftretch J d. At the other 
End E of the Lever is hung another Weight L , 
which mutt be heavy enough not only to counter¬ 
balance the longer Arm GF, butprefs down upon the 
Point A with a Weight fufficient to keep its fteady. 

MNO, is the back Part of the Plate, like the 
Dial-Plate of a Clock made of Brafs. See the Front 
of it at Fig. 3* 

The Pulley H turns upon an Axis C in Fig. 3. 
which goes thro’ the Plate, and on the other Side 
or Frojnt of the Dial-Plate carries a Hand or Index 
AB in Fig. 3. 

N.B. G being the Fulcrum of the Lever, the 
Diftance GA being very fmali, and the Diltance 
GF being very great, the fmalieft Motion at A 
will produce a very great one at F, and therefore 
the Index N will turn very fctiftbly upon the plate. 
The Proportions of the Rod and Lever arc dif- 
crctionary } my Rods both'of Steel and Brafs are 3 
Feet long in one foiid Piece, but they have each a 
Point or Cone of Steel 1 Inch high, that ferews 

U u u u upon 
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upon the Top at A. The Lever has 4 Inches from 
E to A, 17 Inch from A to <?, and 12 Inches from 
G to Fi the Diftance of G above c is Inch, the 
brafs Pulley H is 4 Inch Diameter ; all the other 
Parts of the Machine arc of Oak. The main Sup¬ 
port or Pillar TQis 1 Inch fquare, Feet high, 
and at Bottom is let thro’ a Groove at j^madc in a 
great heavy Block or Pcdcftal of Wood RS . In 
this Groove the Pillar may be raifed higher or lower, 
in order to ad juft the Height of the Pillar to the Si¬ 
tuation, which the Bottom of the Rod AB may re¬ 
quire in different Experiments; and it is to be fixed 
in that Place by a Screw at 7 *, which goes thro* the 
Front of the Block, and prcffcs againft the Bottom 
of the Pillar. 

Fig. 3. reprefents the e DiaI e Plate, or Front of the 
Plate mark’d MNO: In Fig. 2. it is a Plate of 
Brafs, with ftrong Paper glued upon it, and may 
be of what Size you pleafe 5 mine is 11 Inches 
over. 

AB is the Hand or Index* which flips on very 
ftitf upon the Axis C, that carries the Pulley H in 
Fig. z. The outer Circle is to be left wide enough 
to contain the chemical Characters or Marks which 
are to be made upon it, the Arch DE contains the 
Pifijbfls btFa&fmfaifs Mercurial Thermometer; 
the Ale thofe o'f keamuf* or the Spirit of 
Wine Thermometer. 

In order ro adjuft this Inftrument for Ufe I place 
the Bottom of the Rod B in Fig. 2. immerfed up 
tb ,the Marjk + in cold River or Raid Water, in a 
Yeifd p&jMer to be fet cjYcr&c Firfci and when it 
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has boiled for a Quarter of an Hour, I turn the In¬ 
dex JB in Fie;. 3. till it ftands in the horizontal 
Pofition, as at B, being the Point of boiling-hot 
Water, and which anfwers to Divifion 212 on Fah¬ 
renheit’s Arch. I then take it out of the Water, 
and dry it, by holding it a little over the Fire: And 
now great Care muft be taken, that nothing alters 
the Situation of the Index upon the Axis 5 even a 
Nut to fcrew on upon the Axis at C may be the 
beft to keep it fixed. If the Inftrument be left to 
cool in the Air, the Index will fall belpw B, {hewing 
the Degrees of Cold, or Ids Heat than boiling Wa¬ 
ter,- and if put into melting Tin, Lead, &c. it will 
{hew the Degrees of Heat above boiling Water. A 
brafs Rod will ferve for an Inftrument to meafure 
the greateft Degrees of Cold, and all the Degrees of 
Heat, to the melting of Silver or Gold} but if you 
have a Mind to make one to meafure greater De¬ 
grees of Heat, the Rod sihft be; of Steel, pr the fineft 
Iron. A Rod of Brafs, according to Dr, Unfchen- 
hroek’s Experiments, /. c. was found to lengthen 
177, when one of Iron lengthen’d only 230 Parts. 
An iron Rod, being regulated by boiling Water, as 
above directed, will meate not only the Heat of 
melted Tin and Lead, bat of Silver, Gold, and Cop¬ 
per, and will even {hew the Degree when Iron itfelf 
begins to melt, which will be the greateft Degree 
of Elongation of the Rod juft before the Bottom of 
it urns j and I imagine, that an Inftrument may be 
conftrufted with Supporters, .and a Rod made of 
Tobacco-pipe Clay, whi<*, being regulated by boil¬ 
ing Mercury (for it muft never touch Water), may 
Uuttu a ' be 
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be adapted to mcafure flill greater Degrees of Heat, 
till the Materials thcmfelvcs melt into Glafs. 

I Ihould advtfc, that not only the Scale of this 
fort of Thermometer, but likewife of all others, be 
determined by Experiments, without regarding any 
Equality as ro Mcafure between the Divifions, and 
that in every Individual that {ball be made 5 for a 
Difference in the Length and Thicknefs of the 
Rods in this fort will make a Difference in the Scale, 
as much or more than the Inequality in the Cavity 
of the Stem, or glafs Tube of other Thermometers, 
which can never be juft, if applied to a Scale whofc 
Divifions arc made equal; unlcfs the* Cavity of the 
Stem be pcrfedly equal, which it is impoflible for 
any Workman to undertake to do, and which is very 
feldora, if ever, hit on by chance. Therefore, in 
thefe Inftruments, let the Point B in Fig. 3. or the 
horizontal Pofition of the Index, be the Situation of 
the Index when the Rod has hood a Quarter of an 
Hour in boiling Water; there mark v foiling on the 
outer Circle; on. Fahrenheit's Arch mark 212. then 
fet your Machine up to the*Mark -f- into melting 
Tin, which is the Metal that melts eafitft. When the 
Rod is arrived to its greateft Elongation in that Me¬ 
tal, inferibc the Charadcr % on the outer Circle; 
4 q the -hke With Lead, andfbt the Charadcr % at it. 
At til# Vojttjfe' of M treaty'p ttC the Mark 9 , and on 
FaktenM\h’ A*dh mafic .dbo.. the utmoft Extent his 
Mercurial Inftruments can mcafure: Then proceed 
to the melting of Silver, and fet the Mark at 
the melting of Gold place the Mark ® \ at the melt* 
tafrwf Copper-place the Mark at the melting of 
Iron place the Mark the moft difficult to melt of 
all Metals* 


As 



As the Diviftons pointed out by the Index will be 
different with Rods of different Metals or Subftances, 
you may make different Circles upon the Plate for 
the Range of the different Rods, and mark them 5 
the Iron Rod, the Brafs Rod, the Clay Rod 5 and 
fet the fcveral Marks above fpecified upon each Cir¬ 
cle apart j or you may, to avoid Confufion, have a 
different inftrument for each kind of Rod. 

Being obliged to take down my Athmor and 
Wind-Furnace, upon removing twice to different 
Houfcs, and not having rebuilt them where I now 
live, I have not had Opportunities yet of fixing the 
Scale of my own Inftrumenr, which was one Rea- 
fon why I did not publifh an Accoiint of my Inven¬ 
tion foonerj for I hope hereafter to be able to com¬ 
pare the Degrees of Heat neceffary for the melting 
of each Metal, and to determine the Queftion whe¬ 
ther Metals in the higheft Degree of Fulion arc fuf- 
ceptiblc of greater Degrees of Heat by increafing the 
Fire, as Water thoroughly boiling can never fbe 
made hotter % nor did I intend to have publifh’d 
any Defcription of this Inftrument till I had com¬ 
pleted Tables of the Degrees of Cold and Heat, from 
Fahrenheit's Experiment of Cold produced by Arc 
40 Degrees below 0 to the Heat of melting Iron, 

According to Fahrenheit's Scale, the Heat of the 
ftrongeft Sunfhine is at about 80. Spirit of Wine 
boils at ij6. Water at 212. the Lixivium of Sa’t 
of Tartar at 240. Spirit of Nitre at 242. Oil of Vitriol 
at 54<s, Quickfilver at 600 % ^ 

As 


* Set AagufBn. Grifchow Tbermmtria cmfarata accuratm, & Har~* 
mtmic*. Berolini *740. 4 t» % p. 10. 
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As all chemical Digcftions, where an equable 
Heat is to be continued for i'ome time together, will 
come in between hot Sunfhinc and the boiling of 
Quickfilver, a Thcrmofcopc of that Range will be 
fufficicnt for common Ufcs; and therefore one fit¬ 
ted with a brafs Rod will anfwcr thefe Purpofes. 

In large Furnaces for running down Ores, or 
melting great Quantities of Metal together, it is not 
poffiblc to place fuch an Inftrumcnt 5 but then in 
Lead and Tin there may be final! Outlets contrived, 
into which fome of the melted Metal may be permit¬ 
ted to flow, and remain in Contact with the fame Body 
of Metal within, where the Inftrumcnt may be placed } 
and for placing a Thcrmofcope in Iron, Copper, or 
Glafs Furnaces, there maybe a Place contrived, which 
(hall not open into the Furnace, but have the Thicknefs 
of a Stone or Brick left between, upon which the Jln- 
ftrument may be plac’d; and tho’ in fuch a Situation 
it will not mcafure the a&ual Heat within the Fur¬ 
nace, it will always give the relative or comparative 
Heat in the like Circumftances at different Times, 
and fo fhew us how to regulate the Heat within. 

Altho’ a Chemift (hall have one of thefe Inftru- 
ments to mcafure the Heat, he ftiall have ufed in 
any Experiment, and have noted down the fcvcral 
Ik||Q^made pfe of, and the Time each lafted, he 
m aatothdt Difficulty, which is the 

not being JSfc m ahy required Heat, and 

ffiat it mall laft a cfeftain required Time, unlcfs it 
be below that of boiling Water, which may be pro¬ 
ofed and continued by various Contrivances of 
frm iip fy Spirits, or of Dili but how to con¬ 

tinue,? Bee fiat It dr ty Hours tewether, without Ax- 
tenda'n&r ‘ Ml' CWtttlaBany keep Qolckftlver 

boiling, 
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boiling, Lead in Pillion, or may be let down fo 
low as not to exceed the Heat of Sanfliine, and then 
be raifed again, and that without letting out the 
Fire, or moving theVeffeis, may feem almoft impracti¬ 
cable ; but by an Improvement of the Furnace the 
anticnt Chemifts call’d their Athanor , I hope to 
fucceed in it, which may be .the Subject of another 
Paper. 

The Rev. Stephen Hales D. D. that moft worthy 
Member of the Royal Society , to whom the World 
is greatly indebted for many accurate Experiments, 
and ufeful Difcoveries, upon hearing the Minutes of 
my Paper deliver’d in to the Royal Society, on May 
8. 1735. read upon the Thurfday following, defired 
me to lend him the Original for fome Days, telling 
me he had fome Thoughts of making a Thermo* 
fcope with a Rod of Lead. After a few Days he re¬ 
turned me my Paper, with the following obliging 
Letter, and kind Remarks. 


SIR ,, 

I HAVE read ewer your Thermorpetrical Trail with 
Satisfaction, and believe it will be of good Ufe. 
The Want of afeertaining the Degrees of Heat and 
Cold is a great and important Dejideratum in Ex¬ 
perimental Philofophy. 

"What I intended to do was only this, vix* to get a 
leaden Wire, of fach a Skse and Strength as to bear its 
own Weight, to have it as long as the longcft 
Cun-barrel I could procure, and to have it fuftain a 
Lever as you have done 5 then to pour boiling Wa¬ 
ter into the Barrel, for a long time, till the Lever 

rifes 
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rifcs no more? the Water to have Vent at the Bot¬ 
tom, yet fo as to have the Gun-barrel always full 
of Water 5 the Breech-Pin to be out, and the leaden 
Rod to reft on a Piece of Wood fet upright, ac¬ 
cording to the Courfc of its Fibres, not fideways. 

To give at the fame time to a Mercurial Thermo¬ 
meter the Heat of boiling Water. 

Then to take the freezing Point of the Leaden 
and Mercurial Thermometers? and afterwards to 
graduate all the intermediate Degrees, from the 
Mercurial Thermometer upon the Leaden Thermo¬ 
meter, as they occur. 

Thus a Standard Thermometer may be made to 
graduate others by 5 but I will not now fet about 
it, fince you have undertaken the Subjed. 

His Remarks on the foregoing Paper. 

Page. 67 3. Thermometers mull be of excellent 
Ufe in Garden-Stoves; but foreign Plants muft not 
be kept in an equal Degree of Heat in Stoves, to 
that of their native Country? ws/becaufc they can¬ 
not bear as great a Heat in a confined dole Air, 
as in an open free Air. I have been told of Coffee- 
Trees being killed here in England by this Miilake : 
Such Plants muft doubtlcfs be kept warm *, but not 

'Warm as in their native Country. 

P. 


* I Ihoald think it beft to leffen the Heat in Stoves toward* the Night, 
and fo to keep the Hants expofed to left Degrees of Heat a-nights than 
nay to vary the Heat daily,, or to endeavour by Art to procure 
Degrees of Mar, agreeable to the natural Vicifitudes of the 
uunamihe Raw* wmeftcai, having Regard both to the Seafons of 
the Year, audtjir State of ffoweriag or Rru&ification of the Plants s fo 
jfcat the .beft Way of ranging Plantsto Green-houfes or Stoves Is accord- 
kg*o the Climates they come from} for which Mr. Sie/ttraii'a Tables 
above-mentioned, p. 674. muft be of excellent Ufe., C. M. 
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V.6j6. lAUJolid Bodies are ohferved to contract 
with Cold.] I have found that Wood does not contrad 
or dilate lengthways with Heat or Cold. I am fold 
that Mr. George Graham [is about making] this 
Experiment, as I am alfo, in order to regulate Pen¬ 
dulums. 

P. 682. I fear that Boerhaaves wet Linen, which 
is fo thin, may begin to freeze before all the Mer¬ 
cury or Spirit of Wine in the Ball of the Thermo¬ 
meter has the fame Degree of Cold: Tho a hanging 
there long before and after freezing will bring it 
pretty near. 

P. 683. lA Rod of Iron 3 Feet long will have 
about j Inch Increafe 3 or Part. 


IV. A Continuation of a 'Paper concerning 
Electricity, by William Watfon F. R. S. 
printed in thefe Tranf. N. 477, Article I. 
ending p. 501. 

Read Feb. 6. \ $ Water is a Non-eledric, and of 
1745 ’ JLX confequencea Condudor of Eledri- 
dty, I had Reafon to believe that Ice was endowed 
with the fame Properties. Upon making the Expe¬ 
riment, I found my Conjedurcs not without Foun¬ 
dation 5 for, upon ciedrifying a Piece of Ice, whom¬ 
ever the Icc was touched by a Non-eledric, it 
flatbed and fnapped. A Piece of Ice alfo held in 
the Hand of an cledfified Man, as in the before- 
mentioned Proceffes, fired \Varm Spirit, chemical 
vegetable Oils, Camphor, and Gunpowder prepared 
as before. But here great Care niuft be taken, that, 

Xxxx 
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by the Warmth of the Hand, or of the Air in the 
Room, the lee docs not melt 3 if fo, every Drop of 
Water therefrom confidcrably diminilhes the received 
Ele&ricity. The Experiment will fuccccd likewife, 
if, inftead of the Ice, you eledrify the Spirit, &c. 
and bring the Ice not electrified near them. I mult 
obferve, that Ice is not fo ready a Condu&or of 
Elc&ricity as Water j fo that I very frequently have 
been difappointed in endeavouring with it to fire in¬ 
flammable Subftanccs, when it has been readily done 
by a Sword, or the Finger of a Man. 

In the firft Paper * I had the Honour to lay be¬ 
fore you upon this Subject, I took notice of my 
having obferved two different Appearances of the 
Fire from electrified Subftanccs; viz. thofe large 
bright Flafhes, which may be procured from any 
Pari; of electrified Bodies, by bringing a Non-elcdric 
unexcited near them, and with which we have fired 
all the inflammable Subftanccs mentioned in the 
Courfe of thefe Obfervations * and thofe, like the 
firing of wet Gunpowder, which are only percepti¬ 
ble at the Points or Edges of excited Non-clcdrics- 
Thefe laft alfo appear different in Colour and Form 
according to the Subftanccs from which they pro¬ 
ceed : For from polifhed Bodies, as the Point of a 
Swd, a Silver Probe, the Points of Scifl'ors, and 
the of the Steel Bar made magnctical by the 
ingenious Dr. J$$ght> the electrical Fire appears 
like a Pencil of Rays, agreeing in Colour with 
the Fire from Boyle's Phofphorus; but from un¬ 
billed 


* Phil, Tranff. Jty. 43. Pop 483. 
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policed Bodies, as the End of a Poker, a rufty Nail,’ 
or fuch-lxke, the Rays are much more red. The 
Difference of Colour here, I am of Opinion, is ow¬ 
ing rather to the different Reflexion of the cledrical 
Fire from the Surface of the Body from which it is 
emitted, than to any Difference in the Fire itfelf. 
Thefe Pencils of Rays iffue fucccflively as long as the 
Bodies, from which they proceed, are exciting; but they 
arc longer and more brilliant, if you bring any N011- 
eledric not excited near them, tho’ it muft not beclofe 
enough to make them fnap. If you hold your Hand at 
about two or three Inches Diftance from thefe Points, 
you not only feel fucccffivc Blafts of Wind from 
them, but hear alfo a crackling Noifc. Where 
there arc feveral Points, you obierve at the fame 
time feveral Pencils of Rays. 

It appears from Experiments, that, bcfidcs the fc- 
veral Properties that Eledricity is pofiefs'd of peculiar 
to itfelf, it has fome iu common with Magnetifm 
and Light. 


‘Proportion I. 

In common with Magnetifm, Eledricity counter- 
ads, and, iu light Subfhnces, overcomes the'Force 
of Gravity. Like that extraordinary Power likewife, 
it exerts its Force in vacuo as powerfully as in open 
Air; and this Force is extended to a conftdcrablc 
Diftance through various' Subftanccs of different Tex¬ 
tures and Dcn’ikics, 

Corollary . 

Gravity is the general Endeavour and Tendency 
of Bodies towards the Center of the Earth; this is 
overcome by the Magnet with regard to Iron, and 

Xxxx z by 



[ 698 ] 

by Elcftricity with regard to light Subftanccs both 
in its Attraftion and Rcpulfion ; but I have never 
been able to difeem that vortical Motion, by which 
this Effect was laid to be brought about by the late 
Dr. ‘ Defctgttliers and others, having no other Con • 
ccption ot the Manner of its afting than as Ra}s 
irom a Centre, which indeed is conlirmcd by feve- 
ral Experiments: One of which, very eafy to be 
tried, is, that if a fingle downy Seed of Cotton-graft 
is dropped from a Man's Hand, and in its Fall comes 
within the Attradion of the rubbed Tube, the Down 
of this Seed, which before feemed to flick together, 
Separates, and forms Rays round the Center of the 
Seed. Or if you fallen many of thefe Seeds with 
Mucilage of Gum Arabic round a Bit of Stick, the 
Down of them, when eleftrified, which other wife 
hangs from the Stick, is raifed up, and forms a cir¬ 
cular Appearance round the Stick. As thefe light 
Bodies are d hefted in their Motions only by the 
Force imprdfed upon them, and as their Appearance 
is constantly radiat 'm , fuch Appearance by no means 
fquarcs with our Idea of a Vortex. Some have ima¬ 
gined a Polarity alfo, when they have obferved one 
End of an excited glafs Tube repel light Subftanccs, 
and the other attraft them. But this is a Deception 
.from the whole Length of the Tube not 
being but only fuch Part of it as has been 

rubbed j fa that as much of the Tube as is held in 
, the Hand remains in an unexcited State, and per¬ 
mits light Subftanccs to lie ftill thereon, though 
forcibly rcpell'd at the other End. This attraftive 
Povet, pf Elcftricity afts not only upon Non-elec¬ 
trics, as L^af-Qpld, Silver, Thread, and fueh-like* 
» bur 



[ 6 99 ] 

but alfo upon Originally-EleCtrics, as Silk, dry Fea¬ 
thers, .little Pieces of Glafs, and Refin : it attracts all 
Bodies, that are not of the fame Standard of Electri¬ 
city (if I may be allowed the Exprcffion) as the ex¬ 
cited Body from which it proceeds. 1 have found no 
Body, however denfc, whofe Pores are not pervious 
to ElcCtricity by a proper Management, not even 
Gold itfelf. 

Tropofition II. 

In common with Light, Electricity pervades Glafs, 
but fufters no RefraCtioa therefrom; I having, from 
the molt exaCt Observations, found its Direction to 
be in right Lines, and that through Glaffcs of differ¬ 
ent Forms, included one within the other, and large 
Spaces left between each Glafs. 

Corollary . 

This rectilineal Direction is obfemble only as far 
as the Electricity can penetrate through unexcited 
Originally-EleCtrics, and thofc perfectly dry •> nor is 
it at all material, whether thefe Subftances are tranf- 
parent, as Glafs; femidiaphanous, as Porcelain, 
or thin Cakes of Wax; or quite opaque, as thick 
woollen Cloth, as well as woven Silk of various 
Colours; it is only ncceffary that they be Originally- 
EleCtrics. But the Cafe is widely different with re¬ 
gard to Non-elcCtrics > wherein the Direction, given 
to the ElcCtridty by the excited Originally-ElcCtric, 
is alter’d as foon as it touches the Surface of a Non- 
eleCtric, and is propagated with a Degree of Swift- 
nefs fcarcely to be meafured in ail pofliblc Directions 
to impregnate the whole non-cleCtric Mafs in Con- 
tad with it, or nearly fo, however different in itfelf, 
and which muft of Neceflity be terminated by an 

Originally- 
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Originally-Elodric, before the Elcdh-icity exerts the 
lead Attra&ion ; and then this Power is obferved firfl: 
at that Parr of the Non-elc&ric the moil remote from 
the Originally Elcdric. 1 bus, for Example, by an ex¬ 
cited Tube held over it, Leaf-Gold will be attra&cd 
#hro'Gla r s, Cloth, ere. held horizontally in the Hand 
of a Man handing upon the floor, and this Attru&ion 
is exerted to a conhdcrablc Dillance. On the con¬ 
trary, the rubbed Tube will not attract Leaf-Gold, or 
other light Bodies, however near, through Silver, 
Tin, the thinned Board, Paper, or any other Non- 
Eledric, held in the manner bcforc-mcntion’d. But 
if you rub the Paper over with Wax melted, and 
by that means introduce the Oiiginally-ElcQnc 
therein, you obferve the Eic&ricity a£ls in right 
Lines, and attra&s powerfully. And here I nutft 
beg Leave to remind you, not only of the former 
Corollary, but of fome of the former Experiments 
alfo; by which it appears, that although, to make 
a Nou-Elc£hic exert any Power, we mud excite the 
whole Mals thereof, yet we can excite what Part, 
and what only, of an Originally-Elc&ric we picnic. 
Thus we obferve, that Leaf-Gold, and the Seed of 
Cotton-Grafs (which grows upon Bogs, and is a very 
proper Subjed tor theie Inquiries) are attracted under 
„ gltft made warm*, and turned Bottom up¬ 
wards, upoa Wh’tdh Ire placed Books, and ievcral 

othet 


* I have cocltiuitly obferved, that the eleflrkai Attraction through 
G&6 is much more powerful when the Glafi is made warm, than when 
cold. This B 'thfk nny proceed from » twhfold Caufe s Firft, warm 
Glafs deftnMtcpc^eafe the Water from the Air, which maker the Glafs, 
as has beenbefcfc'e'bdfbre detoonftrated Condu&or of EledWrity : 

Secondly i As Heat enlarges the Dimenfiems of ail known Bodies, and 
conftauently caofes their conftituent Parts to recede from each other, the 
eleftrical Effluvia, pafiing in fLraighc Lings, find probably a more ready 
pafiage thro’ their Pores. 
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other Non-Ele&rics ; and that the Motions of the 
light Bodies underneath correfpond with the Motions 
of the glafs Tube held over them, the Ele&rieity 
feeming inftantaneoufly to pafs thro 5 the Books and 
the Glafs. But this docs not happen, till the Elec¬ 
tricity has fully impregnated the Non-clcclries, 
which lie upon the Glafs $ which received Elec¬ 
tricity is flopped by the Glafs; and then thefc Non- 
Ele&rics dart their Power directly through the upper 
Part of the Glafs, after the Manner ot Originally- 
Elcdtrics. But if the thinneft Non-Electric, even 
the fineft Paper, as I before mentioned, is held in 
the Hand of a Man at the fmalleft Diftance over the 
the Leaf-Gold, and the Eie&ricity is not flopped, 
not the leaft Power will be exerted, and the Gold 
will lie ftill. I muft here remark likewife, that this 
Law of Electricity is fo conftant and regular, that I 
have not found one Deviation, from it; fo that even 
the Quickftlver, fpread thin, as it utually is at the 
Back of a Plate of a Looking-Glafs, will prevent 
the palling through of the electrical Attraction, unlefs 
flopped by an Originally-Electric. This Penetration 
of the elc&rical Power through Originaliy-Ele&rics 
is much greater than has hitherto been imagined, 
and has caufed the Want of Succefs to great Num¬ 
bers of Experiments. I have been at no fmall Pains 
to determine, how far this Power can penetrate 
through a dry Originally-Elcttric, and have found, 
by repeated Trials, that either in a Cake of Wax 
alone, os; of Wax and Refill mixed, when the Elec¬ 
tricity i* very powerful, it has paffed, I fay, in ftrait 
Lines through thefe Cakes of the Thickncfs of two 
Inches and > but I never could make it aft through 
one of two Inches for in this it was perfectly 
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flopped. So that the Cakes commonly made ufc of 
to flop the Eiedricity, by being too thin, fuffer a 
confidcrabic Quantity of the clcdrical Power to per¬ 
vade them, and be loft in. the Floor. I make no 
Doubt, if the clcdrical Power could be more in- 
crcafcd, it would penetrate much further through 
thefc Originally-clcdric Bodies. 

‘Propojition III. 

Eiedricity, in common with Light likewife, when 
its Forces are colledcd, and a proper Diredion given 
thereto upon a proper Objed, produces Fire and 
Flame. 

Corollary . 

The Fire of Eiedricity (as I have before obfetv’d) 
is extremely delicate, and fets on Fire, as far as I 
have yet experienced, only inflammable Vapours. 
Nor is this Flame at all heighten’d by being fttper- 
induccd upon an iron Rod, red-hot with coarfer 
culinary Fire, as in a preceding Experiment; nor 
diminifh’d by being direded upon cold Water. 
However, I was defirous of knowing if this Flame 
would be affeded by a ftlll greater Degree of Cold; 
and in order to determine this, I made an artificial 
Cold, by which the Mercury, in a very nice Ther¬ 
mometer adjufted to Fahrenheit's Seale, was de- 
in. about 4 Minutes from 15 Degrees above 
the freezing P$iht to 30 Degrees below it * that is, 
the Mercury fell 4.5 Degrees. From this cold Mix¬ 
ture, when clcdrified, the Flashes were as powerful, 
and the Stroke as fmart, as from the red-hot Iron. 
I could have made the Cold more intenfc, but the 
above was Efficient for my Purpofe. This Experi¬ 
ment 
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ment feems to indicate, that the Fire of Ele&ricity 
is affe&ed neither by the Prefence or Abfence of 
other Fire. For, as red-hot Iron, by Sir Ifaac New¬ 
tons Scale of Heat, is fixed to 192 Degrees, and as 
the Ratio between Sir Ifaac' s Degrees and Fahren¬ 
heit's is as 34 to 180, it neceffariiy follows, that the 
Difference of Heat between the hot Iron and the 
cold Mixture is 1040 Degrees; and neverthelefs, 
this vaft Difference makes no Alteration in the Ap¬ 
pearance of the cledrical Flame. We find like wife, 
that as the Fire, atifing from the Refraction of. the 
Rays of Light by a Lens, and brought to a Focus, 
is obferved firft at fome fmail Diftance from their 
Surfaces, to fet on fire combulhbLc Subftances; the 
fame Bffcft, as I have before obferv’d, is produced 
in like manner by electrical Flame. 

I may perhaps be thought too minute in fome of 
the before mention’d Particulars; but in Inquiries 
abflrufc as thefe are, where we have fo little a priori 
to direft us, the greatefi: Attention muft be had to 
every Circumftance, if we are truly defirous of in- 
veftigating the Laws of this furprifing Power. For, 
as has been laid upon another Occafion, by my ever 
honour’d Friend Martin Folkes Efq; our moft worthy 
'Prefidenr, “ That Elcdricity feems to furnifh an in- 
“ cxhaufiibie Fund for Inquiry 3 and furc Th^eno- 
“ mena fo various and fo wonderful can arife only 
“ .from Caufcs very general and extenfive, and fuch 
“ as muft have been defigned by the Almighty An- 
tmor. of Nature for the Produdion ofvery 
** great Effedts, and fuch as ate of great Moment to 
“ the Syftcm of the Univerfe.” 
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If thefc Obfemtions receive the Countenance of 
this Learned Society , I (hall think myfclf fufficicntly 
recompenfcdj and am, 

Gentlemen, with the htghcft EJicem ., 
Tour mo /2 obedient hmble Servant, 

W. Watfon. 


V. A Sequel to the Experiments and Observa¬ 
tions tending to illuflrate the Nature and 
i"Properties ^Electricity ; in a /Letter to the 
Royal Society from the fame. 

Gentlemen , 

•toad oa.30. i. r a iHE favourable Reception "wherewith 
m °' JL you honour'd fome Papers I laid be¬ 
fore you fomc time fmee, relating to Electricity, 
emboldens me to trouble you again upon the fame 
Subject: And I am the more encouraged fo to do, 
as the Frogrefs of our Difcovcries therein, both here 
apd abroad, h|as been fo rapid; that what, little 
tfepn % Year ago, we conceived to be the ne 
plus ultra Of out Inanities, is now regarded as mere 
Rudiments. 

2. It were trefpaffing too much upon you, to re¬ 
count the great Number of Experiments I have made 5 
for which Reafon I {ball only take notice of fuch as 
are either in themfelvcs fteiking, or tend to illuf* 
trate fomc Proportion. ' * 
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At the Beginning of laft Summer I caufed a 
Machine to be made for ele&rical Purpofes $ the 
Wheel whereof was four Feet in Diameter. In the 
Periphery of this Wheel were cut four Grooves, 
correfponding with four Globes of ten Inches Dia¬ 
meter, which were difpofed vertically at about three 
Inches Diftance from each other. One, two, or the 
whole Number of thefc Globes might be ufed at 
Pleafure. They were mounted upon Spindles of 
'two Inches Diameter, and their mean Motion round 
their Axis was about eleven hundred times in a 
Minute. As it is next to impolfible to have thefe 
Globes blown and mourned perfectly true, I order’d 
the Leather Cufhions, with which they were rubb’d, 
to be fluffed with an elaftic Subftancc (curled Hair) 
that the Globes in their Rotations might be as equally 
rubb’d as poflible. " You might likewife caufe the 
Globes to be rubb’d by the Hands of your Alliftants > 
but under a certain Treatment (of which hereafter) 
the Cufhions excite equally ftrong. The Leather Cu- 
fhioils were now-and-then rubb’d over with Whiting. 
As a minute Detail of the Parts of this Machine 
would take up too much of your Time, 1 have 
herewith laid before you a Draught thereof. 

4. I lined one of thefe Globes to a confidcrable 
Thtckncfs, with a Mixture of Wax and Refin, in 
order to obferve whether or no the Electricity 
would be the fooncr or more ftrongly excited s but 
1 found no Difference in the Power of this Globe 
from the others, which were without this Treat¬ 
ment. 

5. The Power of Electricity is increafcd by the 
Number and Size of the Globes to a certain Degree; 

Y y y y a but 
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but by no means in proportion to their Number 
and Size: Therefore, as the Bodies to be electrified 
will contain only a certain Quantity of Elcdiicity, 
of which more largely hereafter; when that Quan¬ 
tity is acquired, which is fooneft done by a Num¬ 
ber of Globes, the Surcharge is diflipated as faft as 
it is excited. 

6 . After the Globes had been a few times ufed, I 
found myfelf Matter of a much greater Quantity of 
eledrical Power, with much lefs Labour to myfelf, 
than when I ufed only Tubes. I could attrad and 
repel light Subftances at a much greater Diftance 
than before i fire Spirits of Wine, Camphirc, and 
all other Subftances whofc Vapours were inflamma¬ 
ble, with great Eal'e, and at any Diftance, with Non- 
dedrics placed upon Originally-elcctrics: I could 
fire them, I fay, at all times; though not equally 
eafy, when the Weather was moift. 

7. I difeover’d with this Machine, and commu¬ 
nicated to fcvcral Members of this Society* fcvcral 
of the Experiments faid to be fitft made by M. le 
Motmter at Taris, before the Letter communicating 
them was received by our moft worthy Trejident 
from thence. 

8. I order’d another Machine to be made for a 
friend of mine, which carried a Globe of fixtccn 
laches Dltmete*. I united the Power of this large 
Globe with that of three of the others be- 
fore-mention'd, and found the Strokes from the 
excited Non-decrrics not increafcd according to my 
Expectation. In two Experiments indeed, where 
tbe Diffipation of the whole Power of thefe Globes 
was vifible n faft as it was excited, the Effect of this 

additional 
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additional Globe was very conliderablc. The firft 
was, when two Pewter Plates were held, one in the 
Hand of an eledrified Man, and the other by one 
Handing upon the Floor: When thefe Plates were 
brought near each other, the Flafhes of pcrfcdly 
pure and bright Flame were fo large, and fuccceded 
each other fo faft, that, when the Room was dark¬ 
en'd, I could diftindly fee the Faces of thirteen Peo¬ 
ple, who flood round the Room. The other was 
from a Piece of large blunt Wire hanging to the 
Gun barrel 5 from the End of which, when eledri¬ 
fied, and any black * Non eledric unexcited was 
brought near, though noc near enough to caufe a 
Snap, a Brufh of blue lambent Flame, totally diffe¬ 
rent from the former, was very confpicuous when 
the Room was dark, of more than an Inch long 
and an Inch thick. I mention that what is held 
near the Bottom of the Wire fhould be black, be- 
caufe then you fee this Flame more fharp, Herc’thc 
phofphoreal Smell might be perceived at a confidera- 
ble Diftance. If the Back of your Hand was brought 
fo near this Wire as to occafion a Snap, and thefe 
Snaps were received for fomc time, you would feel 

them 


* In the Courfe of thefe Obfervations, whenever I mention either 
Originally-electrics or Non-electrics, I always underftand the whole 
Genus of each. Thus when I mention a Man placed upon Originaily- 
electrics, I am indifferent whether he is fufpended either in Lines 
of dry Silk, Hair, or Wool} or (which is milch more convenient) 
if he Hands upon Glafs, Wax, Refin, Pitch, Sulphur, or upon 
different Mixtures of thefe, if of a fufficient Tlucknefs. As we are 
now Matters of a greater electrical Power than heretofore, I have, 
found the Electricity pervade, tho’ in very fmall Quantity, Ori- 
ginally-electrks of above four Inches Diameter. 
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them like fo many Pundtures upon your Skin, oc- 
cafioning red Spots, which have lafted four and 
twenty Hours. 

9. If, when a Perfon is electrified, he brings his 
Hand upon the Cloaths of one that is not, they 
both have a Senfation cxa&ly rcfcmbling that of 
many Pins running into the Skin, which continues 
as long as the Globes are in Motion. This is moft 
perceptible when the Cloaths are of thin woollen 
Cloth or Silk, animal Subftanccs } lefs fo, when of 
Linen or Cotton, which arc vegetable. 

10. If feme Oil of Turpentine is fet on fire in 
any Yeffcl held in the Hand of an electrified Man, 
the thick Smoke that ariffcs therefrom receiv’d againit 
any Non-electric of a large Surface, held in the 
Ha'nd of a fccond Man (landing upon an eledtrieal 
Cake j this Smoke, I fay, at a Foot Diflancc from 
the Flame, will carry with it a iuificicnt Quantity 
of Electricity for the (ccond Man to fire any inflam¬ 
mable Vapour. The electrical Strokes have been 
likewife perceptible upon the touching the fccond 
Man, when the Non-electric held in his Hand has 
been in the Smoke of the Oil of Turpentine be¬ 
tween (even and eight Feet above the Flame. Here 
we find the Smoke of an Originally-electric a Con¬ 
ducts! of Electricity. 

xi. Likewife if burning Spirit of Wine be fub- 
ftituted in the Place of Oil of Turpentine, and if 
the End of an iron Rod in the Hand of the fccond 
Man be held at the Top of the Flame, this fccond 
Mte will kindle other warm Spirits held near his 
Finger. Hek we find that Flame conducts the Elec¬ 
tricity, and docs not perceptibly diminiih its Force. 
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12. Thefc two Experiments demonstrate, that the 
Opinion of thofe is erroneous, who fuppofe the 
electrical Effluvia to be of a Sulphureous Nature; 
and that thefe themfelves are fet on fire at the Snap¬ 
ping obferv’d, when you bring Non-elcctrics unex¬ 
cited to thofe that are. If their Opinions were true, 
the electrical Effluvia Should be deftroyed by the 
flame in both the preceding Experiments; the con¬ 
trary of which is obferved. 

13. I now proceed to take notice of that fur- 
prifing Effect, that extraordinary Accumulation of 
the electrical Power in a Phial of Water, firft dif- 
covcr’d by ProfeiTor Mufchenbroek a Man born to 
penetrate into the deepeft Myfteries of Philofophy : 
And I hope I Shall Stand excufed, if I enter into a 
minute Detail of the Circumftances relating there¬ 
to. The Experiment is, that a Phial of Water is 
fufpended to a Gun-barrel by a Wire let down a 
few Inches into the Water through the Corkj 
and this Gun-barrel, fufpended in Silk Lines, is 
applied So near an excited glafs Globe, that fome 
metallic fringes inferted into the Gun-barrel touch 
the Globe in Motion. Under thefe Circumftances 
a Man grafps the Phial with one Hand, and touches 
the Gun-barrel with a finger of the other. Upon 
which he receives a violent Shock through both his 
Arms, cfpecially at his Elbows andWrifts, and acrofs 
his Breaft. This Experiment Succeeds beft, cateris 
paribus, 

1. When the Air is dry. 

a» When the Phial containing .the Water is of the 
tbinneft Glafs. 

3 * 



3. When the Outfidc of the Phial is perfectly 
dry. 

4. In proportion to the Number of Points of 
non-clectric Contact. Thus if you hold the 
Phial only with your Thumb and Finger, the 
Snap is fmall; larger when you apply another 
Finger, and increases in proportion to the Grafp 
of your whole Hand. 

y. When the Water in the Phial is heated j 
which being then warmer than the circumam¬ 
bient Air, may not occafion the cotidctifing the 
floating Vapour therein upon the Surface of the 
Glafs. 

14. From thefe Confederations it is to be ob- 
ferv’d, that this Effect arifes from electrifying the 
notvclcctrie Watcr, included in the original ly-clecttic 
Glafs 5 fo that whatever tends to make the Outlide 
of the Glafs non-cicctric by wetting it, as, a moift 
Hand, damp Air, or the Water from the Infidc of 
the Phial, defeats the Experiment, by preventing 
thcTcqmficc Accumulation of the electrical Power. 

1 y. That a Gun-barrel is abfolutdy needTary to 
make this Experiment fiiccecd, is imaginary 5 a folid 
Piece of Metal of any Form is equally ulcful. Nor 

t ve I yeSr fdund, that the Stroke is in proportion 

electrified Matters having ob- 
tWtfe 1%$$ froth* a.Sword as violent as that 
from a Gun-bdrrtl trifch feveral excited iron Bars * m 
Contact with it. 


' K 4 

* diuebinj each othetyacd'Sanding ttpofi Originally- 

eleftrio, onetotthes the Guft-bartel, the whole ate electrified ; all thefe 
then mull be conflder’d, at fo much excited non-eleflric Matter- From 
the Aggregate of all thefe, not mote Fite u vifible upon the Touch than 
from either of them fiogty, 


•[ 7ii ] 

16. I have tried the Effcft of increafing the Quan¬ 
tity of Water in the GlaiTes of different Sizes, as 
high four Gallons, without in the leaft increasing 
the Stroke. If * Filings of Iron arc fubftituted in the 
Room of Water, the Effefifc is conftderably leffen’d. 
If Mercury, much the fame as Water 5 the Stroke 
is by no means increafed in proportion to their fpc- 
cific Gravities, as might have been imagined §. 

17. The Phial fhould not be lefs than can con¬ 
veniently be grafped. I generally make ufe of 
thofe, which hold feven or eight Ounces, and fill 
them about four Fifths with Water* and the Stroke 
from one of thefe, under the fame Circutaftances, is 
equally ftrong with that of a Florence Flask held in 
the* Hand, which I have fometimes made ufe of j 
though the Glafs of this laft is equally thin with that 
of the Phial, and the Quantity of Water four times 
as much. That the Stroke therefore is not as the 
Quantity of Water electrified, i& evident from this 
Experiment. This Fact <Ws not depend upon my 
Judgment alone, but likewife upon the Opinions of 
fevei§l learned Members of this Society, who have 
experienced the greater and lefs Quantity of Water. 

18. If a'dry Twid'df,Birch, or any other Wood, 
be run through .the Carl; infteacf td^thc Metallic 

4 Wiie, 


* Thar a further Account Of the Mines of Iron, in- this Eit- 

perilnwvSGw^vfr TranfaBim, Wo], 

J la Jufc-ftsjperiment, aodjn others. wherein we affm, that the 
Stroke is not increafed m proportion to the Qaatrtity of ele&nfied Mat. 
ter; « mufffclways be undetflood, that the excited Non-ele&rics them- 
felves ate touched, without being contained in Qriginally eleftrics, as 
Water in the Glafs ; for otherwife (&s will hereafter he fpecified] the 
JSffe&s of different Quantities of Matter will be very different. 

Z zzz 
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Wire, the Stroke is not greater than is ufually felt 
from the Gun-barrel without the Application of the 
Water. The Stroke is likewife leffcn’d, if the Phial 
is held in the Hand with a Glove on. 

ip. After the Gun-barrel and Phial have beenfuf- 
ficiently excited, which is done in a few Seconds, 
the Surcharge is diflipated; fo that the continuing 
the Motion of the Machine ever fo long after the 
Saturation is complete, does not incrcafc the elec¬ 
trical Force, 

20. The Force of the Stroke from the electrified 
Phial does not increafc in proportion to the Di- 
menfions of the Glals, or the Number of Globes 
employed. I have been ftruck as forcibly with one 
Phial ftojtty a Globe of feven Inches Diameter, as 
when I made ufc of, at the fame time, one of fix- 
teen Inches, and three of ten. I have been lately in¬ 
formed, that at Hamburgh a Sphere was employed 
for this Purpofe a Flemtjh Eli in Diameter, without 
the expected Increafc ot Power. 

at. When the Phial is wolf electrified, and you 
apply ypur Hand thereto, you fee the fire flafhes 
from the Qatftde of the Glafs wherever you touch 
it, and crackles in your Hand. 

«juja. 3?hial may be electrified by applying the 

'wit# tMHta to the Globe in Motion $ after which, 
if Hand, and the Wire touched 

with a linger mm Other, the Stroke is as great as 
from the Gun-barrel. If you only bring your Fin- 

E iear the End of the Wire without'touching it, 
obferve the fame Erufh ’t>f blue flame, as 
,%y^Wi|C‘faanmijg to the-Gun-barrel, before 
t taken ttbpe of. Tras tnftantly difappears upon 
' > * touching 
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touching the Wife, though you do not receive a 
Shock, unlefs at the fame time you grafp the Phial, 

23. If you grafp the Phial with your Hand, and 
do not at the fame time touch the Wire, the ac¬ 
quired Electricity of the Water is not diminilhed. 
So that, unlefs by Accident or othetwife the Wire 
is touched, the electrified Water will contain its 
Force many Hours, may be convey’d feveral Miles, 
and afterwards exert its Force upon touching the 
Wire. 

24. If, when the Machine is in Motion, the Phial 
is hung upon the Gun-barrel, no Increafe of the 
Stroke is perceived upon touching the Gun-barrel 
with your Finger, unlefs at the fame time the Phial 
is taken in the Hand. 

2f. If, when the Gun-barrel and Phial are ex¬ 
cited, you grafp the Phial with one Hand, and touch 
the Gun-barrel with a Piece of any Metal held in 
the other, the Shock is as great in your Arms as 
though you touched the Gun-barrel with your Fin¬ 
ger? but not the leaft Shock is felt, if, inftead of 
Metal, you touch the Gnn-barrel with a Piece of 
dry Wood. 

26. I have felt a very great Stroke, when I hung 
two Phials to the Gun-barrel, and, grafping them 
both, brought my Forehead near it. The Shock 
then was fo violent, that I feem’d ftunn'd, as though 
fitnek on the Head with a great Stick, and I have 
never fince chofe to repeat this Experiment, This 
Increafe of the elcdtrial Force w.as owing to die 
additional Phial, whereby the Points of non-clcctric 
Contact tyttt augmented. 

Zzzz 2 
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27. Likewife if a Perfon placed upon Originally- 
electrics, grafps two Phials, as before-mention’d, 
and a fccond Perfon, (landing upon the Floor, 
touches any Part of his Body, a very flight Stroke only 
is perceived. But if the fccond Perfon, while the 
Globes arc in Motion, places one of his Fingers up¬ 
on the Hand, or any Part of the naked Body of the 
tirfl and at the fame time touches the Gun-barrel 
with his other Hand} both feel a Shock equal to 
that juft now mention'd, but mote tolerable, be- 
caufc not felt in the Head, in the Arms only, and 
acrofs the Bread In this Experiment, it is not ne- 
ceflary that the Outfidc of the Glaflfcs held in the 
Hands fhould be dry, as in the former Experiments s 
becaufc whatever by the Moiflutc is communicated 
to the Man, is flopped by the Originally-ele.ctrics 
lipoh which he is placed. If, inftead of his Hand, 
you gently touch the firft Perfon’s Cloaths, you only 
perceive a (mall Stroke upon your Finger, but if 
you prefs his Cloaths clofe to his Body, you fre¬ 
quently perceive a double Stroke 5 the on?, flight 
from his Cloaths} the fecond, a violent Shock from 


28. Upon flicwing fomc Experiments to Dr. Be- 
yif to prove my Affcrtion that the Stroke was, 
r wnbu$> as the Points of Contact of Non- 
aelmcno^r^afs, that ingenious Gentleman has 
very dliMwHfthatedi it .likewife by the follow¬ 
ing Experiment : tic wrapped up two large round- 
bellied Phials in very thin Lead fo clofe as to touch 
the Glades every -where, except their Necks. Thcfe 
witfC with Water, and cork'd, with a Staple 
of fmaii Wire tuning through each Cork into the 
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Water. A Piece of ftrong Wire about 5 Inches 
long, with an Eye at each End, was provided, and 
at each End of this hung one of the Phials of Wa¬ 
ter by the fmall Staple running through the Cork. 
A fmali Wire Loop then was fatten'd into the Lead 
at the Bottom of each Phial, and into thefe Loops 
was inferted a Piece of ftrong Wire like the former. 
If then thefe Phials were hung acrofs the Gun-barrel 
and ele&rified, and a Perfon (landing upon the Floor 
touched the bottom Wire with one Hand, and the 
Gun-barrel with the other, he received a moft vio¬ 
lent Shock through both his Arms, and acrofs his 
Breaft. 

29. Thefe Phials may be concealed, and the Shock 
be more univerfal, in the following manner: The 
Phials may be placed in a Corner of the Room, and 
any thing laid over them, fo as not to touch the 
tipper Wires j then a very fine Wire mutt be fuf- 
pended to the Gun-barrel, and fatten’d to the upper 
ftrong Wire. A fecond Piece of fmall Wire, of a 
fufficient Length to reach from the Phials almoft 
under the Gun-barrel, mutt be fattened to the lower 
ftrong Wire, and this may be conceal’d under a 
Floor-cloth. The Phials then are eie&nfied 5 and if 
a Perfon, placing his Foot upon the Floor-cloth 
over the Wire which comes from the Bottom of 
the Phials, touches the Gun barrel, he receives a 
moft terrible Shock. The firft time I experienced 
it, was when the Phials were fully dc&nficd, and 
both my Feet were placed upon the-.Wire.' Upon 
receiving the Stroke from the Gunibarrel upon ray 
Finger, it feemed to me, ufed as I am to thefe 
Trials, as though my Arm Were ftruck off at my 

Shoulder, 
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Shoulder, Elbow, and Wrift 5 and both my tegs, 
at the Knees, and behind near the Ankles. So that, 
to try the Effects of this Experiment, you muft be 
careful of not electrifying the Phials too much. If 
a dozen ot more of thefe Phials, or one very large 
Bottle, were cover’d over with thin Lead in the 
above manner, and ftrongly electrified, and this 
Electricity were difeharged by a Man at once in the 
manner here mention'd, I fhould dread the Confe¬ 
rences. 

30. We muft obferve, that this Shock is not felt, 
unlefs the Wire, coming from the Bottoms of the 
Bottles, is touched 5 and then not, if the Shoes are 
dry, and of confequcnce originally-clcCfcric. In this 
Experiment we fee the Effects of the Increafe of the 
Points of Contact j and it feems the more furprifing 
to thofe who arc not acquainted with the Caufe, 
when the Wire is concealed under a Ploor-cloth, 
that the moving of their Feet only one Inch, fhould 
occafion them, all other Circumftanccs apparently 
the fame, to feel a violent Shock, or none at all. 
A thick Carpet, inftead of a Floor-cloth, is liable to 
prevent the Succcfs of this Experiment, for the fame 
keafon as dry Shoes. This Experiment may aptly 
|r Wiled, the fpringing an electrical Mine. 

> 4 ll former Experiment, the lower fmall 

Wire It wm%tQ *h iff* Rod s and if, when the 
Phials ate ever fb ftrongly excited, that Rod is held 
in the Hand of a Man Handing upon the Floor, and 
<$*i&h it he touches the Gun-barrel, he perceives no 
Sfelki for Reafonfc prefeotly to be afligftcd. But 
If he tjSseatfeisliron Rod in one Hand, and touches 
the Gun-barrel with the other, he then .is violently 
% ftruck. 
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ftruck. We muft here qbferve, that the Violence 
of the Stroke is always felt in our Bodies, in pro¬ 
portion to the Loudnefs of the Explofion, and the 
Quantity of Fire feen. Therefore, as both thefe are 
equally perceptible, whether the Electricity pafics 
only thro' the Iron, as in the firft of thefe Inftances, or 
thro' our Bodies equally with the Iron, as in the fecond j 
we conclude, that in both there is in the fame Degree 
of electrical Force. By the firft of thefe Methods you 
are capable of making others fenfible of the electri¬ 
cal Force, without feeling it yourfelf. This Expe¬ 
riment, as well as the laft, will admit of infinite 
Variation. 

32. If a Man, {landing upon an electrical Cake, 
takes the Phial fufpended to the Gun-barrel in his 
Hand, by thefe means he acquires fome electrical 
Power j for if, under thefe Circumftances, he touches 
the Gun-barrel, he only receives a flight Stroke. If 
then, without having had any Communication with 
unexcited Non-electrics, he touches the Gun-barrel 
again, the Globes being yet in Motion, he receives 
np Stroke at all. 

33* .If to the Gun-barrel an Egg, either raw or 
boiled, is fufpended by a Piece of Wire, and a Per- 
fon, grafping the electrified Phial in one Hand, 
brings the Palm of his other near the Bottom of 
the Egg; at that Inftant he receives a fmart Stroke, 
gqd his Hand feems full of a more red Fire than is 
ufually obferved. In this Experiment the Stroke is 
mote confined to the Hand without flecking the 
Arms* than when you touch the Gun barrel itfelf; 
it more refembles a Stroke over the Hand with a 
Ferula. 


34 * 



34- If any Number of People ftand upon OrigU 
nally-clectrics, and communicate with each other by 
any non-electric Medium, cfpccially Metal, they 
are by thefe means all equally electrified; and if a 
Perfon handing upon the Floor, and holding the 
Phial of Water hanging to the Gun-barrel in his 
Hand, touches the Perfon furtheft from the Gun- 
barrel, the whole Number receives a Shock equal to 
any one touching the Gun-barrel fingly. 

3 y. If a Number of Perfons, how great foever, 
ftand upon the Ground, communicating with each 
other as before, the firft of which grafps the Phial, 
and the Lift touches the Gun-barrel, the whole Num* 
ber receive a Shock like the former. This, we arc 
inform’d, M. le Momier at Tans communicated 
ffrfough a line of Men, and other Non-electrics, 
'knedfuring hine’ hundred Toifes. 

3d. Several Experiments fhew, that the electrical 
Force always delcribes a Circuit * e. g . if a Man 
holds the electrified Phial in one Hand, and touches 
the 'Gun-barrel with the other, he feels the Shock 
in no other Parts of his Body than in his Arms, and 
acrofs his Breaft. Sodhdt here we fee the electrical 
Power darts reffijjimo enrfu between the Gun-barrel 
and Phial. This is -more particularly demonftrated 
* following’ Experiment, in which, though the 

ihay* be of any length, we 
only i|jecify, tottfiBs of four, for the fake 

6 f Perfpiedity. 

37* & onc H ne » l et A [fee Tab. Ill) touch the 
Oro*barrel, ftahding upon Wax, and Communicate 
iike^ife Binding upon Wax; 1 Of foe 
other t .take *the electrified Phial in his 

Hand, 
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Hand, and join with 2, 3, and 4, all ftanding upon 
the Floor. If, tinder thefe Circumftances, the fiift 
Liuc is electrified, and 4 touches 2 ), all eight are 
ftruck through. If 4 touches C, 2 ), though electri¬ 
fied, fee's nothing, and the remaining ieven arc 
ftruck; fo that here T> is left out of the Circuit. 
If 4 touches B, only fix feel the Shock, and C and 
2 ) feel nothing; and thus you may proceed to A, 
who muft always necefiarily feel, if cither himfelf 
or any of his Line is touched. If, when both Lines 
are as before-mention’d, 2) touches 3, 4 is left out 
of the Circuit, and the remaining feven feel the 
Stroke. If C touches 2, the Circuit confifts of five, 
2 ), 3, and 4 being, though under the fame Cir¬ 
cumftances, left out: Always obferving, however 
thefe Circuits are diverfified, that A, who touches 
the Gun-barrel, and 1, who holds the Phial, are cer¬ 
tain to feel the Stroke. 

38. This Experiment may be reverfed, the Lines 
being as before, in the following manner, wherein 
likewife this Circuit is always obfervable. Let A 
{fee Tab. III.) touch the Gun-barrel as before, and 
2 ) hol'd the Wire of the electrified Phial in his Fin¬ 
ger. Let 4 gralp the Phial, aftd 1 touch B 5 then 
A feels nothing, being left out of the Circuit, and 
the other feven are ftruck. If 4 touches C, then A 
and B feel nothing, the Circuit confiding of the re¬ 
maining fix. But it is to be obferved, as in the for¬ 
mer Experiment, that 4, who grafps the Phial, and 
2), who holds the Wire, muft of Ncceflity be al¬ 
ways in the Circuit. I have been the more particu¬ 
lar in this Matter, as it demonftrates the Courfc of 

A a a a a the 
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the electrical Power to be in the moft direft man¬ 
ner between the Gun-barrel and the electrified Phial. 

39. Likewife, if a Perfon, Handing upon an Ori- 
ginally-dedric, touches the Gun-barrel with his 
right Hand, a Piece of Wire being placed round his 
left Leg, and a iccond Perfon, Handing likewife 
upon the Wax, takes hold of the Extremity of this 
Wire* then let another Perfon, Handing upon the 
Iloor, and grafping the electrified Phial, touch any 
Part of the fccond Perfon’s Body. Upon this Touch, 
the fecond Perfon is fhook as ufual 5 but the firft 
feels the Stroke only in his left Leg and right Arm, 
the ncarefi Courfc of the clcdrical Power. 

40. If any Number of Perfons communicate by 
Pieces of Wire, and if any one of them brings to¬ 
gether the Ends of the two Pieces of Wire in his 
Hands, upon the Gun-barrel’s being touch’d, he will 
perceive no Stroke. But if the Ends of the Wires 
arc but a Quarter of an Inch afundcr, he will be 
fhook in both his Arms; bccaufe then his Body 
will become Part of the Circuit. 

41. If, when any Number of Perfons join Hands,” 
or communicate by any metallic Medium Handing 
on the floor, one grafps the Phial, and joins with 
the rcH} upon the Gun-barrel’s being touch’d by 
the l«& Mbq of the Line, the whole Number arc 
Hruck, 1 ibd' he'who grafts the Phial, as forcibly as 
the reH. Bat At two Phials arc employed, and he 
grafps them both, with a Piece of Wire of fuffi* 
dent Length held between his fingers, which Wire 
toadies both Phials, and its End is taken hold of 
bp thd fecond: Perfon of the Line? if then the lafl 
Perfon touches the exfcited Gun-barrel, all in the 

Line 
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Line are violently (truck, except the Perfon. who 
grafps the Phials 5 but he feels little or nothing of 
the Stroke. 

42. The Stroke is very violent, when a Wire is 
put round the naked Head, or under the Peruke, 
and the Perfon grafping the Phial touches the Gun- 
barrel with the Ends of the Wire, or if he holds the 
Wire between his Teeth. 

43. If a Perfon, handing on the electrical Cakes 
with Gold or Silver Lace upon his Coat, takes hold 
of the Gun-barrel, and another Perfon gracing the 
electrified Phial touches the Bottom of the Lace, the 
Perfon electrified, if he holds down his Head, feels 
the Blow under his Chin. The Lace in this In¬ 
stance has the fame Effects as a Piece of Metal j at 
the End of which, if placed in the fame manner, 
you would necclfariiy feel the Stroke. 

44. I now proceed to fhew, by what Steps, in 
my Inquiries into the Nature of Electricity, I dis¬ 
cover’d that the glafs Tubes and Globes had not the 
cleCtrical Power in thcmfelvcs, but only ferved as 
the firft Movers and Determiners of that Power. 

4f. Several Months fince, I obferv’d that, by rub- % 
bing a glafs Tube, while (landing upon a Cake of 
Wax, in order, as I expected, to prevent any 
of the * elcClrical Power from difeharging itfelf 
through me into the Floor 5 contrary to my Ex¬ 
pectation, that Power was fo much lcffen’d, that 
no Snapping was to be obferv'd upon another’s 
touching any Part of my Body. But if a Perfon 
not electrified held his Hand near the Tube whilft it 
was rubbing, the Snapping was very fenfiblc. This 
I Chew'd to feveral Members of the Royal Society , 

Aaaaa z and 
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and oilier, who did me the Honour to viilt me. 
Alta war.is t met with an F\puuncut ot’ the fame 
kind, in a l rcatilb publiflul by PiofciFor Bofe, in- 
titled, Rcrhirclws Ji'r ta cai'fi• it (nr Uvinirb’e 
thcoric dc /’ Eleciriote, which that ingenious Gentle- ’ 
man !*.>', had given him great Trouble by its Odn- 
nds. I lie Experiment is, that, il the electrical Ma¬ 
chine is placed upon Originally cledrics, the Mm 
who rubs the Globes with his Hands, even under 
thcle apparently favourable Circumllanccs, gives no 
Sign of being elcdiificd, when touched by an un¬ 
excited Non-clc&ric. But if another Perfon, Hand¬ 
ing upon the Floor, docs but touch the Globe in 
Motion with the End of one of his lungers, or any 
other Non ckdlric, the Perfon rubbing is inftantly 
cl tariffed, and that very ftrongly. The Solution 
of this Thanomenon , fecmingly contrary to the al¬ 
ready difeover'd Laws of Elcdricity, had terribly 
tormented him; but however he has given us the 
following, which he modcftly calls a plaufiblc Sub¬ 
terfuge rather than a Solution $ viz* that a Power 
cannot ad at the fame time with all its Vigour, 
when one Part of it is already employed j as a 
Horfc, who already , draws an hundred Pounds, 
cannot draw an additional Weight as freely as if 
ins 'had toot been loaded at all. That the Hand 
excites the Vim«<«Ucftdy in the Sphere 5 therefore 
if the flutes Power impregnates the Man, thcie 
remains none for the Globe. That the Virtue of 
the Globe then cannot be communicated at the 
fkiftie tune to the Man, by whom it is created. That 
he; Who gives it, canape scecivc it himlclft From 
thefe, add «jfcch»lik* Confederations, it appears to 
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him, that the Man upon the Ground, who' holds 
his fingers to the Globe in Motion, inftead of his 
dimimfliing its eleCLrical force, throws that Force 
back again over the Man, who excited it. That the 
Finger in this Cafe feems to operate as an ElcCtric 
fer fe, and drives back the eledrical Power. 

46. I have fecn an Account of * Mr. Allamand, 
lately printed at the Hague ; wherein he takes no¬ 
tice of this Thanomenon. He tells us, that as Part 
of the electrical Power of the Globe paffes off by the 
Frame, upon which the Globes are mounted, 
into the Floor, and diffipated thereby 5 he con¬ 
ceived, that if the Machine, and the Man who 
rubb’d the Globe, were placed upon Pitch, to 
prevent this Diflipation, the fire of Electricity 
would be more ftrong. But the Confcqucnce is 
extremely odd and unexpected; for the contrary 
happens; and the electrical Power is confiderably 
diminifhed, and fometimes there is even none at 
all. 

47. I tried this Experiment fevcral times with my 
Machine, and the Man, who turns the Wheel 
thereof, mounted upon the electrical Cakes. If the 
Air was dry, and the Machine placed at feme Di- 
ftaucc from non-cle£trical Subftanccs, as the Sides of 
the Room, Chairs, and fuch-hkc; after one or two 
fmall Snaps, the Gun-barrel, fupported by filk Lines, 
atld hanging in Contact with the Globes, would, 
tho'thc Machine were in Motion a conftderable time, 

attract 


* Btbltithqut Britannijue four Its Mots it Janvier, Ftvritr, et 
Mars, 1747. 
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attract no light Subftanccs, nor emit any Fire. This 
induced me to conceive, that the electrical Power 
was not inherent in the Glafs, but came from the 
Floor of the Room; and if the Fadt were lo, the 
Gun-barrel fhould fnap upon my touching any Part 
of the Machine. The Confcqucnce fully anfwer’d 
my Conjectures; for while I flood upon the Floor, 
the Globes ftill in Motion, I put one Hand upon 
the Frame of the Machine, and touched the Gun- 
barrel with one of the Fingers of my other. Upon 
this, Fire iffued, and the Snapping continued as long 
as 1 held my Hand upon the Machine, but ceafed 
upon taking it off. This at once proved to me, 
that the electrical Fire paired from the Floor thro’ my 
Body to the Machine. I then order'd the Man to 
put one of his Feet from the Wax upon the Floor $ 
which, as foon as he complied with, caufed the 
Elcdmcity to fnap at the Gun-barrel, and this ceafed 
upon his replacing his Foot. Here I found, that 
the electrical Power came through the Man,* and 
that, in thefe Inftanccs, cither riiyfelf, or the Man 
Who touched the Floor with his Foot, was to be re¬ 


garded as an additional Part of the Machine com¬ 
municating with the Floor. Thefe Confiderations 
ted me to make the following Experiments. 

if my Conjectures were well founded, and 
if m *rnt, the Man and the Machine 

being placed Ul^OttOtiginally-clcftrics, went through 
my Body to the Machine, a fine Wire, held in my 
Hand at a few Inches Diftance, ought to be at- 
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Space of Time, and the Wire again hung perpendi¬ 
cularly from my Finger, though the Globes continued 
in Motion. This induced me to believe, that the 
Gun-barrel, and the other Non-eledrics fufpendedin 
Contad with the Globes, would only contain a cer¬ 
tain Quantity of the eledrical JEther 5 and if this 
were the Cafe, the Attradion of the Wire to the 
Machine would be continual, if the eledrical Power 
found again a Communication with the Floor, as 
the Wire was the only Canal of Communication 
between the Floor and the Machine. Whereupon I 
placed one of my Fingers upon the Gun-barrel, and 
held a Wire near the Machine with my other Hand, 
and found, that as long as my Finger continued 
upon the Gun-barrel, the Wire was attraded, but 
no longer. 

49. Here we find, that one Caufe of the eledri¬ 
cal Attradion is the Current of the eledrical iEther 
fetting to the Machine through the Wire; and this 
Current is flopped from two Caufes; one, when 
there is no Dilcharge thereof from the Gun-barrel, 
the Accumulation being complete; the other, when 
other Currents arc opened, that is, when the Machine 
is touched in other Parts. 

50. In thefe, and the fubfequent Experiments, I 
always luppofc the Air very dry i for if it is not, 
and the filk Lines, which fupport the Non-elcdrics, 
arc wetted thereby, the eledrical Power will be dil- 
charged along them, and the Wire will be conflantly 
attraded, as 1 have frequently on purpofc _ expe¬ 
rienced 5 and this Difchargc is in proportion^ the 
Lines are more or iefs wetted. 
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51. If a Man {lands upon the Machine placed up¬ 
on Originally-eledrics, and the Gun-barrel with the 
other Non-clcdrics are fulptndcd as ufaal in Con- 
tad with the Globes, no Elcdricity is obferved in 
that Man: But if a Wire, hanging to the Wainfcot 
of the Room, touches the Gun barrel, or a Man 
{landing upon the Fioou applies his Huger thereto, 
the Man upon the Machine emits Fire coptoufly$ 
and either himfclf, or the Man who turns the Wheel 
of the Machine, fires inflammable Subllances. But 
this Efl'ed is no longer obfervablc, when the Wire, 
<&c. arc removed from touching the Gun-barrel. 
So that, in this Experiment, the ulual Courfe of the* 
Elcdricity is inverted? and that Power, which, in 
moft other Inftances, is brought by the Wood-work 
of the Machine to the Globes, and by them dif- 
chargcd upon the Gun-barrel, is now brought by 
the Wire to the Gun-barrel, and from this the 
Globes throw it all over, not only the Machine, 
but any Non-clcdric in Conrad with it, if the Elec¬ 
tricity is flopp’d. In this Experiment, if an iron Rod, 
{landing upon the Floor, is inclined againft the 
Loops of the filk Lines which fupport the Gun-bar¬ 
rel, in fuch a manner as not to touch the Gun-barrel, 
the clcdrical Fire, which pafles fiom the iron Rod 
to the Gun- barrel, inftcad of being fupplied con- 
' ftihify. .comes jn by {napping fo long as any un¬ 
excited Nom’&e&idc communicates with the Ma¬ 
chine, but ceafcs uppn its being removed: And if 
the Air is very dry, and none of the Eledricity con- 
duded down the filk Lines, the Snapping from the 
to the Gun-barrel will frequently corre¬ 
spond fO th^fkching of the wooden Machine with 

your 
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your Fingers, and flop upon your taking them off. 
And this Experiment will look much like Magic, 
even to thofc who are acquainted with the Opera¬ 
tions of Ele&ricity$ for if the Perfon who turns the 
Wheel'of the Machine, and Hands upon the Calces, 
be properly infiru&cd; upon your bidding the Gun- 
barrel fnap, he only puts the Toe of his Shoe upon 
the Floor, and it fnaps immediately, and continues 
fnapping as long as he keeps it there ; but if you 
order it to ccafc fnapping, he almofi imperceptibly 
replaces his Foot upon the Cakes, and it ceafes. 
This may be repeated as often and as long as you 
plcafe. 

52. Many Experiments demonftrate, that if the 
Electricity is not ftopt, no Sign of its Prefence, 
either by Fire or Attraction, is obfervablc in the 
non electric Bodies fufpended to the Globes: that 
is, although ever fo great a Quantity be determined 
by the Globes over thefe Bodies, the Electricity 
paffes off from them pleno rivo to the Floor, from 
whence it came: but if the Electricity is Hopt, it is 
then accumulated upon thefe Non-electricsj but 
this can be done only to a certain Degree, as is ma- 
nifeft from a former Experiment. And if, when this 
Power is accumulated, a Man Handing upon' the 
Floor touches now-and-then the Non-electrics with 
his Finger, the Electricity, which is here accumu¬ 
lated, fnaps, and the Fire is always obfervable. But 
this ^napping is not, when the electrical. Power 
paffes off continually, as from a Piece, of blunt Wire 
hung to the fufpended Gun-barrel, and the Hand of 
a Man brought near it without touching 5 whereby 
the electrical Power becomes vifible, like a fine 

B b b b b blue 
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blue Cone of Flame, with its Point towards the 
Wire. When the Hand is placed at a proper Di- 
ftance, the Blaft, like that of cold Air, is therefrom 
very manifeft. If you do not determine the Elec¬ 
tricity by thefe means to a Point, the Diflipation of 
it is general, and from all Parts of the excited Non¬ 
electric j but if you do, by bringing your Hand near 
the Wire as beforc-mcntion'd, you fee the Manner 
of its being difeharged into the Floor, and lo into 
the Earth. Thefe Facts being fo, if my Concep¬ 
tions arc true, that the glafs Globes circulate the 
electrical Fire, which they receive from their Fric¬ 
tion agaihft the Cushions, or the Hand of a Man, 
arid which is conftantly fupplied to thefe laft from 
the Floor; the Ingrefs of the electrical Fire* if the 
Machine, &c. arc placed upon Electrics per fe> 
ought to be viftble, as Well as the Egrefs under the 
fame Circumftances 5 and this is demonstrated by 
Experiment, For if, while any unexcited Non¬ 
electrics touch the Gun-barrel, the Globes being in 
Motion, you bring your Finger, or a Piece of Wire 
near any Part of the Wood-work of the Machine, 
but more dpedally the iron Axis of the Wheel j 
you obferve the Builh of blue Flame let in from it 
to the Wood-Work. We always obferve, in this 
lAperkncnt, that the lambent Flame from the End 
of the Wi»t pages diverging into the Machine, and 
this continue* fo tong as the Gun*barrel is touch’d. 
So that hire the Office of the Globes exa&ly tallies 
with that of the Heart in Animals j which, as long 
ft the Quantity of Blood is fupplied, propels it into 
ffi<hfc«eeies, and thefe ail over the Syftcm j or that 
of the Ptiiip in Hydroflwiw. In the lame manner. 
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by the Attrition of glafs Tubes, the electrical Power 
is brought from the Body of the Man who rubs the 
Tube j and he is conftantly taking in a Supply from 
the Floor. 

fS- What I here call the electrical Either, is that 
Atmofphere which furrounds both excited Origi¬ 
nally electrics, aud excited Non-electrics. That this 
is extended to a confidcrable Diftance, appears, 
from a fine Thread, or Piece of Cotton-grafs Seed, 
being attracted at fome Diftance from them, as far 
as which, it is prefumed, this Atmofphere extends. 
Here indeed it is only perceived by its Effects upon 
thefe light Subftances: but at the Brulh of Flame 
from the End of the Wire before-mention’d, from 
fpme Bran lying upon a flat Piece of Metal in Con¬ 
tact with excited Non-electrics, your Hand being 
held over it, and in many other Experiments, it be¬ 
comes manifeft to your Feeling as a Blaft of cold 
Wind. You fed it like wife in a Ids Degree, when 
a glafs Tube is well excited, and brought near your 
Face. It’ no unexcited Non-electric is near, this 
Atmofphere leems to be determined equally over 
all the excited Non-electrics in Contact with the 
Machine j but if a Moo-dearie unexcited is brought 
near, the greateft Part of it is determin’d that way s 
and hereby the Attraction at any other Part of thefe 
excifed Non-electrics is confidcrably diminifhed. 
Hcaqe the Caufc of the Repuifion of Electricity, 
which docs not operate, until the electrical xEthcr 
is fijjffijcicatly accumulated. This electrical Repul - 
lion is ftrpngcft in thole Parts* of the excited Non- 
cleetfics, where unexcited Non-electrics are brought 
near them 5 for by thefe the electrical Blaft, which 

Bbbbb 2 otherwife, 
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otherwifc is general, is particularly determined to 
the Floor, 

54, Before I proceed further, I muft beg Leave to 
explain what I call the Accumulation of Electricity. 

1 o put a iimilat Cafe : As we take it for granted, 
that there is always a determinate Quantity of At- 
niofphcrc furrounding the terraqueous Globe, we 
conceive, when we lee the Mercury in the Barome¬ 
ter very low, that there then is a lefs accumulated 
Column of this Atmofphcre impending over us, 
than when we fee the Mercury high. In like man¬ 
ner when we obferve that the electrified Gun-barrel 
attracts or repels only very light Subftances at a very 
finall Diftance, or that the Snap and Fire there¬ 
from are fcarcely perceptible 5 we conceive then a 
much lefs Quantity of electrical Atmofphcre fur¬ 
rounding the Gun-barrel. This Power being more 
or lefs, we call the greater or lefs Degree of the 
Accumulation of Electricity. This is only attain¬ 
able ro a certain Point, if you electrify ever fo long? 
after which, unlcfs otherwifc directed, the Diilipa- 
tion thereof is general. The Phial of Water of 
Mufthenbmk feems capable of a greater Degree of 
Accumulation of Electricity, than any thing we are 
at prefent acquainted with: And we fee, when, by 
holding the Wire thereof to the Globe m Motion, 
the Aaouwulatioa being complete, that the Sur¬ 
charge mm off from the Point of the Wire, as a 
Bmfh of blue Flame. A Method has been difeo- 
ver'd here by a Gentleman (Mr. Canton) by which 
the Quantity of accumulated Elc&ricity may be mea- 
fttfed. to great Exa&nels. The Manner of mcafuring 
is thiii When the.Phial is fiifficiently clc&rificd by 

applying 
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applying the Wire thereof to the glafs Globe, and 
which is known by the Appearance of the Brufh of 
Flame at the End of the Wire, as before-mention’d; 
hang a {lender Piece of Wire to the fufpended 
Gun-barrel for this Purpofe detached from the 
Globes. Upon your applying the Wire of the 
ele&rificd Phial to that hanging to the Gun-barrel, 
you perceive a fmall Snap; this you difeharge by 
touching the Gun-barrel with your Einger, which 
likcwife fnaps: And thus alternately electrifying 
and difeharging, you proceed until the whole 
Elc&ricity of the Warer is diflipated s which fome- 
times is pot done, under an hundred Difcharges. If 
you do not difeharge the Ele&ricity every time, the 
Snaps from the Wire of the cleftrified Phial to the 
Gun-barrel are fcarcely perceptible. In proportion 
to the Number of Strokes, you eftimare the Quan¬ 
tity of the acquired Elc&ricity of the Water. That 
you could, by flopping the Eleftricity, excite Non- 
elcQrics; and, by accumulating their Power, make 
them exert more Force than Originally-eledrics 
would at any Point of Time, was that capital Dif- 
covery of the late Mr. G/ay; and is to be regarded 
as the Bafts, upon which all the prefent Improve¬ 
ments of our Knowledge in Eleftricity are founded > 
and till which Difcovcry, although forne of the Ef¬ 
fects of Elc&ricity were obl'crvcd above two thou- 
fand Years ago *, little Progrcfs was made. 


* Thtophrajius, who lived above three hundred Years before the 
Date of the Chriftian I. Era, takes Notice of Amber and the Lyn- 
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yy. The clc&rieal ^Etner is much more fubtil 
than common Air, and paffes to a certain Depth 
through all known Bodies. It paffes moft readily 
through Metals, Water, and all Fluids, except refin- 
ous ones s then animal Bodies dead or alive, in pro¬ 
portion as they are more or Ids wet; then Stones, 
Wood, and Earths. It paffes to a certain Thickncfs only 
thro* Rcfins, dry animal Subftances,Wax,andGlafs. For 
this Reafon Bodies arc called Elc&rics perfe> or Non- 
elc&rics5 not only for their rubbing the Electricity 
from other Bodies, but likewife as they permit more 
or Ids of the clc&rical AEther to pafs through them. 
This iEthcr has not only the Property with Air of 
moving light Subftanccs; but it feems to have an¬ 
other, and that is Elaflffity. 

$ 6 . That this Fluid is more fubtil than common 
Air, is more particularly demonftrated by its {palling 
through feveral Glaffcs at the fame time? through 
any one of which, though ever fo thin, Air can¬ 
not pafs. It likewife paffes, as I have mention’d 
before, through all known Bodies, except Origi¬ 
nal ly-cle&rics, and even through thefc to a certain 
Degree. Its Elafticiry is proved by its extending it- 
fclf round excited Ele&rics, and excited Non clcdrics, 
to a confidcrable Diftanccj as well as by its in- 
crcafinjf the Motion of Fluids. This is demonftrated 
by the experiment with a finall glafs Siphon where 

* thtf 


emm attracting not only Straws, and Slaving* of Wood, but alfo 
thin raw Ctiptr and Iron. S«o Yhtephraflm ifyU&p 
—K«d a.yfkoft*?'— ttatf # imp..** ’ 0/ <h pwtvi 
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A/MAif See f, 74 . in the late Edit, by J, HiU. 
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the Elafticity of the electrical JEther overcomes the 
Attradion of Cohefion: I have frequently obferved 
this Experiment does not operate, unlcfs the greateft 
Part, if not the whole electrical Blaft, is determined 
to the Floor through the Water, by bringing fome 
unexcited Non eledric near the long Leg of the 
Siphon t- The Stream through this {lender Tube 
is mod complete, when the Non-eledric is brought 
near, fo as when the Room is fomewhat darkened, 
tha Stream of Water appears as a Stream of blue 
Flame, much like that from the blunt Wire. This 
Stream is flopped, either by touching any Part of the 
Non-eledrics in Contad with the Globes j by place- 
ing the Machine and the Man who turns the Wheel 
upon Eledrics per fe, by which the Current of the 
eledrical AEthcr from the Floor to the Machine is 
prevented j or by removing the Non-elcdric from 
the Leg of the Siphon, by which the Diffipation of 
the eledrical JEthet from the excited Non-eledric 
becomes general. So that we find, that although 
we can repel light Bodies from many Parrs of ex¬ 
cited Non-eledrics at the fame time} the whole 
Force of the eledrical Current is neceffary, to drive 

off 


f There is one Inftance, where the Water will run off in a full 
Stream Without bunging a non-eleftric unexcited near the long 
Leg of the Siphon ; and that is, by fufpendmg a Phial of Water, 
as tifiial to the Gun-bariel by a Wire, and by letting a glafs Siphon 
through the Cotk ipto the Water. When this Phial is ftifficietitly 
ele&rifred, the Water therein runs off in a full Stream, though no 
Non-ele^rk unexcited is near 5 becaufe then the Current of Water 
through the S.phon is the only Way, by which the Surcharge of 
the Efcdricity on be diiEpatcd. 
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off To ponderous a "Fluid as Water. May wc like- 
wife not infer the Elafticity of cle&rical ./Ether, 
from the Ingrefs of the blue Flame from the End 
of a blunr Wire held near the Axis of the Wheel, 
or any Part of the Wood work of the Machine, 
after the Revolutions oi the Globes arc ccafed ? 
Certainly we fee an Influx of defined Fire to all 
Bodies, until their determined Quantity is reftored. 
Is not the Elaflicity of this Asthcr dcducible like- 
wife from the violent Shock wc feel in our Bodies 
in the Experiments with Water? 

There feems to be a Quantity of this dEther 
in all Bodies. Hence the Rcat'on why, though the 
Machine is placed upon Elcdries per fe, a Snap or 
two, as I mention'd before, is obferv'd upon touch¬ 
ing the Gun-barrel, when the Machine has been 
iomc time in Motion: But after thefe no more is 
perceiv’d, if the filk Lines arc very dty, and the 
cle&rical Supporters of the Machine are of a requi- 
iitc Thicknefs. As foon as any Non-cledric unex¬ 
cited touches the Machine, this Lofs is immediately 
reftored. As the cle&rical iEthcr, as has been fpc- 
eifjed, is an elaftic Fluid, wherever.thcie is an Ac¬ 
cumulation thereof, there is an Endeavour by the 
ncaicft unexcited Non-clcctric to reftorc the zjEqui- 
librium . The reftoring of this ^Equilibrium I take 
to be the Caufc of the Attra&ion of excited glafs 
Tubes and Globes, as well ns that of excited Non- 
elc&ricss for herd the Blaft ofckdrical either con- 
ftantly lets in from the neareft unexcited Non-clec- 
trics towards thole excited, and carries with it what¬ 
ever %bt Bodies lie in its Courfe, This fetting in 
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of the Current of electrical iEther towards excited 
Non-electrics is likewife very perceptible to your Feel¬ 
ing as aBiaftof cold Wind 5 if when you are electrified, 
you hold your Hand over a Plate with fome Bran in it, 
by which Blaft the Bran is carried againft your Hand. 
Thefe light Subftances are again repell’d by the Blaft 
from the excited Bodies, as foon as they come in 
Contact, and fometimes before. The Succeflions 
of thefe alternate Attractions and Repulfions are ex¬ 
tremely quick, fo that fometimes your Eye can 
hardly keep Pace with them. And if you put a gials 
Globe of about an Inch in Diameter very light and 
finely blown into a Plate of Metal, and hang an¬ 
other Plate over it $ elcCtrify the upper one, and bring 
the other under it, and you will find the Strokes 
from the alternate Attractions and Repul lions * 
almoft too quick for your Ear. I have feen a Ger¬ 
man, who travcll’d with a fmall electrifying Ma¬ 
chine, who, by a Procefs of this fort, made two 
fmall Bells ring. One of the Bells was fuipended 
to an electrified Wire, which was conducted with¬ 
out touching along the Sides of the Room $ at about 
an'Inch Diftance, detached from this Wire, a little 
Clapper was hung by a filk Line; at an equal Di¬ 
ftance from this laft was hung another little Bell, 
which communicated with the Sides of the Room. 

As 


* The following is an Argument of the Velocity likewife, with 
Which thefe little Globes are attracted and repell'd. If they arc 
let fell from tiie Height of fix Feet or more upon a wooden Floor, 
or a Plate of Metal, they are rarely broke} but by the Attia&ions 
and Repulfions of them between the Plates, though at the Diftance 
only of one fixth of an Inch, they are frequently beat in Puces. 

Ccccc 
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'As foon as the Machine was in Motion, the elec¬ 
trified Bell’ att rafted the Clapper, which immedi¬ 
ately by the repulftvc Blaft was blown off to the 
unexcited Bell, By the time the fecond Bell was 
Brack, the former attrafted again j and this Jingling 
of the tw'o Bells continued not only during the 
Motion of the Machine, but fcvcral Seconds after 
it was ftopped. This Was occafioned by the fmall 
Volume of the Clapper being able to convey away 
only a fmall Quantity of the eleftrical JSthcr at each 
Strokes by which it was fbme time before the 
o !Equilibrium was rdlorcd. 

58. To demonftrate likewifc, that the reftoring 
this 'Equilibrium is not imaginary, I (hall mention 
an Experiment of a Gentleman (Mr. IVilfm) who 
has taken great Pains in thefe Inquiries. Take two 
Plates of any Metal, very 'dean and dry, whofc 
Surfaces are nearly equal; hang one of them to any 
excited Non-elcftric, and bring under it upon the 
■other a whole Leaf of Silver. When, which you 
find upon Application, the filver Leaf is attrafted, 
lower the bottom Plates if it is too low, you will 
obferve the leaf Silver jump up and down 5 if too 
high, it will only be attrafted in Parr, and thereby 
diffipate the eleftrical Power. But if you get it at 
the ptopefr Diftance, which Will very eafily be found 
upon Trial, -the Silver will be perfeftly fufpended at 
right Angles with their Planes*, like the Trapezium 
of the Geometers, and touch neither of the Plates 1 
it will be extended likewifc to its. utmett Diknen- 
fion* You frequently obferve, both at the Top 
atul’StoJtom'of the Silver, the eleftrical Eire. The 
famjc W&M produced, ’if you reverfe the Expert- 

■ ■ meat. 
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ment, by electrifying the bottom Plate, and fufpend- 
ing the other over it. Now I conceive, that the 
Space occupied by this Leaf of Silver, is that where 
the cy.Equilibrium of the elc&rical /Ether is re- 
ftored 5 for if you take away the under Plate, thro* 
which from the floor the Flux of this /Ether is 
furnilhed, or if that Plate be placed upon an Elec¬ 
tric perJe, by which this Flux is prevented likewifej 
the filver Leaf is blown away. 

59. No Body can be fufpended in c /Equilibria 
but from the joint Action of two different Direc¬ 
tions of Power: So here, the Blah of electrical 
./Ether from the excited Plate blows the Silver to¬ 
wards the Plate unexcited. This laft, in its Turn, 
by the Blaft of electrical /Ether from the Floor fet- 
ting through it, drives the Silver towards the Plate 
electrified. We find from hence likewifc, that the 
Draught of clcCtrical /Ether from the Floor, is al¬ 
ways in proportion to the Quantity thrown by the 
Globes over the Gun-barrel j or the (^Equilibrium 
by which the Silver is fufpended, could not be main¬ 
tained, I once found, that a Gentleman, at that 
time act Invalid, whofe Shoes were perfectly dry, 
and of conference Originaily-eleCtrics, and who 
was employ'd to hold the Non-eleCtric Plate through 
which the /Ether was to come from the Floor $ this 
Gentleman, I fay, did not furnifh a fufficicnt Quan¬ 
tify, becaufc of the Dryncfs of his Shoes, to main¬ 
tain. the (^Equilibrium 5 and the Silver was blown 
away. But upon employing another to this Office, 
whofe Shoes were more wet, the /Ether came rea¬ 
dily through him, and the Silver was fufpended. I 
have Uhcwife found a wooden Pole, very dry, not 

Ccccc 2 cpndud 
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condud this Aither fad enough to keep the Sil¬ 
ver fufpended. It may be imagined, that it is 
poffible for the Silver to be fufpended, without fup- 
poling a Flux of the electrical ARther from the 
neared unexcited Non-electric, as well as from the 
excited one j that is, by the Ample electrical Attrac¬ 
tion. But to obviate this, it mult be remembered, 
that the electrified Gun-barrel both attracts and re¬ 
pels ■ light Subdances at-the fame time. Can this 
Attraction and Rcpulfion be conceived without the 
Operation of the electrical AErhcr both to and from 
the Gun-barrel at the fame time ? Docs not this 
point out an Afflux as well as an Efflux ! Arc not 
the electrical Rcpulfions as drong at lead as the At¬ 
tractions! Do not we fee light Bodies, cither be¬ 
tween excited Originaily-ekctrics, or excited Non- 
electrics, and unexcited Non electrics, dart like a 
Ball between two Rackets of equal Force! It may be 
faid perhaps, 

i. That the fufpended Silver may (only ferve as 
-a Canal of Communication, which difbharges the 
Electricity from the excited Non-elcctric to the un¬ 
excited one,* and that when an Originally-clcctric is 
placed between the lower Plate in this Experiment 
ahd the floor of the Room, that then the Silver is 
attracted only, until the lower Plate is fatwated 
with Electricity, and no longer. This is as much as 
faying that this Effect arifo from Electricity, with¬ 
out mentioning in what manner. 

a», That this Effect is produced by the electrical 
Attrdtdp^ which gives the “Silver a Direction to¬ 
wards the edited Non eleettic, but that it is kept 
dawn near the unexcited one by the Force of Gra¬ 
vity* 
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vity. Was this the Caufe, the Adion of Gravity 
would operate as much thro* Originally-eledrics as 
through Non-eledrics. 

60. Cut I am able to prove the Afflux experi¬ 
mentally, as well as the Efflux, in the following 
manner. When the Silver lies Hill, though the Mo¬ 
tion of the Globes is continued between the two 
Plates, one fufpended to the Gun-barrel, and the 
other placed upon an eledrical Cake, a Perfon Hand¬ 
ing upon the Floor needs only bring a finall glafs 
Siphon in a Vcfiel of Water, and apply the long 
Leg thereof near the Plate placed upon the Wax $ for 
upon this the Silver is immediately fufpended j and 
the Water, which before only dropp’d, now runs 
in a full Stream, and appears luminous *, Does 
not, in this Cafe, the Current of the Water point 
out the Diredion of the Current of eledrical 
./Ether ? 

6 1. When the Machine, are placed upon 
Originally-electrics, if a Man, Handing likewife up¬ 
on an Originally-electric, touches the Gun-barrel 
while the Globes are in Motion, he will receive 
a Snap or two; after which, though the Motion 
of the Globe is continued, he will perceive no 
more Fire from the Gun-barrel. While in this 

PoHure, 


* This Experiment is more elegant, if the upper Plate^ at* 
trading the Silver, is fufpended high enough for a Perfon Handing 
upon an Originally-ele&ric, conveniently to bring the other Plate 
under it with one Hand, and to hold * pewter Plate in the other. 
If the Originally-ele&ric is fufficiently thick, the Silver will not be 
fufpended; but if the glafs Siphon in a fmall Veflel of Water is 
brought very pew the pewter Plate, the Water runs into the Plate* 
and the Silver is imraediatly fufpended. 
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Pofture, if he touches the Wood-work of the Ma¬ 
chine with one Hand, and applies a Finger of his 
other near the Gun-barrel, at that Inftant he receives 
the electrical Strokes. Thefc continue as long as 
he touches the Machine, but ccafc upon his remo- 
ving his Hand therefrom. Here we fee a Circula¬ 
tion of Part of this Man’s electrical Fire,which ope¬ 
rates in the following manner. Firfti The Man, by- 
applying one of hi$ Hands to the Machine, becomes 
a Part thereof and, by the Motion of the Globes, 
Part of the electrical Fire, inherent in his Body, is 
driven upon the Gun-barrel; but it is inftantaneoufly 
reftored to him again, upon his touching the Gun- 
barrel with his other Hand. Thus he continues com¬ 
municating the Fire with one Hand, and having it 
reftored to him with the other, as long as he plcafcs. 
If, ioftead of touching the Machine or Gun-barrel, 
he holds his Finger near either or both of them, 
you fee the Fire go out, and return back, as in a 
former Experiment. 

<$a. It may be.pcrhaps imagin’d, if one Man touches 
the Machine!, himfclf and th? Machine both being 
placed upoathnWax, and if another, ftanding upon the 
Floor, conftaiitly, or by turns, touches the Gun-barrel, 
that by thefe means the Man upon the Originally-clec- 
trifsjnight be divefted of all his electrical Fire, by con- 
ftahtly continuing,the Motion of the Globes, as he 
receives “then no Supply ftonr the'Floor. But the 
contrary, proves trues and* after a conlidcrablctime, 
the Strokes from the Gun-barrel arc as ftrong as at 
fiti But here we mull obferve, that the Gun-* 
baiUUn^ended will not, contain probably at, one 
time h Pare of the whole Quantity of 

' " this 
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this Man’s electtibal Tire: Therefore I conceive, 
that, as foon as this Man has pa-ted with any Por¬ 
tion of his neceffary, his deteri 'fined Quantity, to 
the Gun-barrel by the Motion of the Globes, he 
has it reftored to him Upon any utt-excited Non- 
clectric’s touching the Gun-batrel, by having the 
ufual Courfe of the Electricity * inverted. 

63. We fee, from many Experiments, that dry 
Woo’d does not conduct Electricity fo well as that 
which is wet; and that the Man {landing upon the 
Boor, Who rubs the Globes, excites the Electricity 
ftronger than the Cushions. This I had fceafon co 
conceive was OWifig riot to any other Difference, 
than that of his being more moift, and, of Confe¬ 
rence, more readily conducting the Electricity 
from the Eloor. Therefore I order’d my Machine, 
and even the Cufhions to be made damp, by caching 
wet Cloths to be placed upon Several Parts thereof j 
and found then, that the Electricity was equally 
ftrong, as when the Globe was rubbed by the Hand. 

64. It remains now, that I endeavour to lay be¬ 
fore you a Solution why our Bodies are fo fhOcked 
in the Experiments with the electrified Watery the 
Difficulty thereof I confers feetoed urvfurmouAtaMe, 
until I had made ihi following Difcovcries. 

1. That the Electricity always deferibed a Circuit 
between the electrified W atcr and the Gun-barrel. 

t % That the electrical Eire came from the Eloor 

of the E-ooro. „ „ , . . 

3. That it would not pafs frefcn tbeftoor quick 
enough for the Peifon to be ffiook, if his Shoes 
were dry. 

.» . ’ . * 

* For a further Afcount of this Matter, fee Philof. IranfaSt. 
Vd. XLV. p. tou 
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4. That the Force was increafed in proportion to 
the Points of Contact of Non-elcctrics with the 
Qafs containing the Water. 

Then the Solution of this Phenomenon became 
more cafy, which I take the Liberty to offer. 


i. I have endeavoured to prove by Experiment* 
that a Quantity Of Electricity is furnifh’d from the 
neajrcft unexcited Non-electrics; equal to that accu¬ 
mulated in excited Originally-elcctrics and excited 
Non-clectrics. 

a. This being fo, when the Phial of Water held 
in one Hand of a Man is highly electrified, and he 
touches the Gun-barrel with a Finger of his other j 
m&k the Meiaa which atifes herefrom, this Man 
inUl^iseouay parts with as much of the Fire from 
his Body, as was accumulated in the Water and Gun- 
barrel j and he feels the Effects in both Arms from 


the Fire of his Body rufhing through one Atm to 

ftoim the, Qlher, f$, the Phial 

with 

tb* ildhrt* places his right Foot 

upon the lower fmali Wire, and touches the Gun- 
bacrel with his left Arm, the electrical Force is only 

t 

ppiyrsii ptrtoaj WJtn, is 
r«i-tie Room, 
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4- But this Flux of eledrical JEthtt, either 
from the Floor to the Man, or from the Man 
to the Water, is prevented for Reafons fufficiently 
obvious, if the Glafs containing the Water be thick 5 
if the Points of non-eledric Contad are few } if the 
Man is placed upon Originally-eledrics; or (which is 
the fame thing) if the Soles of his Shoes are dry. 

5. As we find that the Eledricity paffes at lead: 
equally quick through denfe Mediums, which are 
Non-eledrics, as through thofe which are more lax 
and fpongy j may we nor therefore conclude, that 
the Caufe why we feel moft Pain at the Joints of 
our Arms, and in the Tendons of our Heels ■f', 
arifes from the Texture in the Tendons and tendi¬ 
nous Ligaments of thofe Parts i 

6 f. From a due Confideration of the 'Phenomena. 
before us, I take the Liberty of proposing the fol¬ 
lowing Queries: 

1. Whether or no the EfFeds we obferve, in 
Bodies being drawn to and driven from either ex¬ 
cited ■ Originally-elcdrics, or excited Non-eledrics, 
are to be attributed to the Flux of eledrical JSthcr? 


f This Pain in the Heels is felt only in the Experiment with the 
•eledrical Mine 5 and it is not perceptible only when, you touch the 
lower {mail Wire with your Foot, but likewife if you ftand upon 
Non-eledrics, which touch this Wire. It has been ftrongly felt 
by a Period {landing upon a Pedeftal of Portland Stone near ten 
Inches in Height, and upon one of Metal more than two Feet. I 
am of Opinion, that no Mafs of Metal, of Dimenfions however 
great, would in the leaft prevent the Proerefs of the eledrical 
Power from the Water in tne Phials to the Body of the Man. 

Ddddd 
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2. Whether or no, that, which, from its being firft 
difcover'd in Amber, wc call Electricity, electrical 
iithcr, electrical Power, &c. is any other than ele¬ 
mentary Fire ? 

3. Whether or no this Fire docs not appear in 
different Forms, according to its different Modifi¬ 
cations ? Does it not, when diffufed under a large 
Surface, appear to affect us as Air? When brought 
towards a Point, does it not become vifiblc, as lam¬ 
bent Flame? When nearer ftill, does it not explode, 
and become the Object alfo of our Feeling as well 
as of our Hearing ? Altho’ it does not affect our 
Skin with the Senfation of Heat j docs it not, by 
its lighting up inflammable Subflanccs, fhew itfelf to 
be truly Fire? 

4.. Whether or no this Fire is not connected in¬ 
timately with all Bodies at all times, though leaft 
of all, probably, with pure dry Air? Have wc not 
found and feparated it from Water, Flame, even 
that intenfe one of Oil of Turpentine, Smoke, red- 
hot Iron, and from a Mixture thirty Dcgtces colder 
than the freezing Point ? 

y. Have we not proved its Subtility, from its 
paffing through all known Bodies ? 

6 . May we not infer its Elafticity likewife from 
its Explofions, from its increafing the Motion of 
Fluids, as well as from its Effect in the Concuffion 
of our Bodies, when wc difeharge it alter wc have 
accumulated it in Water? 

f. May not the electrical Machine, from its Ufes, 
be denominated a Fire-Pump, with equal Propriety 
as the Inftrument of Otto Guerick and Mr, Boyle, 
that of the Air) 



C 7+5 ] 

8 . Does not the Power we are now Matters of, 
of feeing the Separation of Fire from Bodies by 
Motion §, and of feeing it reftored to them again, 
and even after that Motion has ccafed, caufe us ra¬ 
ther to incline to the Opinions of Homberg (a), 
Lemery the younger (b), s’Gravefand {c), and 

Boerhaave* 


§ The fetting in of the Fire to the glafs Tubes and Globes has 
always, in thefe Experiments, been vifible both from the Hands 
and Cufhions, by which they were rubbed. But as, till now, this 
Fire was conlidered as coming from the Glafs, that, obferved upon 
the Hands and Cufhions, was always believed to be fo much loft 
by running down the Inftruments of Fri&ion into the Floor. I 
endeavoured to prevent this Lofs, by {landing upon Originally- 
eledrics j and found, to my great Surprize, that fo far from in- 
creafing the electrical Power, by flopping what I conjedlured was 
fo much Lofs, I could excite then no Eledtricity at all in the Tube 
and Globes. This Difappointment, which, I afterwards found, 
had occurred to Meff. Bofe and Allamand, was the Foundation of 
my difeovering the Source of the Ele&ricity, and the Manner of 
its Ingrefs to the Machine. 

{a) Homberg du fouphre principe. Mem. de l*Acad. Royale des 
Sciences, 1705. La matiere de la lumiere eft la plus petite de 
toutes matieres fenfibles — elle paffe librement au travers et par les 
pores de tous les corps, que nous connoiffons, —Que tout 1 ’ uni- 

vers eft rempli de la matiere de la lumi&re-J’ai mieux donne a 

notre fouphre principe le nom de matiere de la lumiere, quecelledu 
feu, quoique ce foit proprement la meme chofe. 

(b) Lemery le fils. Mem. de l’Acad. 1709. p. 527. La ma¬ 
tiere de feu doit etre regardee, comme un fluide d’une certaine 
nature, et qui a des proprietez particulieres, qui le diftinguent de 
tout autre fluide. Pag. 8.—-Qu’une matiere beaucoup plus fub- 
tile et plus agitee, qui remplit tous les vuides de l’univers, et ne 
ttouve point les pores fi etroits, qui ne lui laiflent un libre paffage, 
coule inceflamment dans les lieux oil elle eft enfermee, et entre- 
tient fon mouvement. 

(r) s’Grave/and Philofopb. Newton in/litutiones, cap. 1. Ignis 
in corpora omnia quantumvis denfa et dura penetrat,• —"■■■»■ Corpo- 

ribus 

Ddd dd 2 
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Bocrhaave (d), who held fire to be an Original, a 
diftinct Principle, formed by the Creator himfclf, 
than to thofc of our illullrious Countrymen, Ba¬ 
con (e), Boyle if), and Newton (g), who con¬ 
ceived it to be mechanically producible from other 
Bodies ? 

9. Mud we not be very cautious, how we con¬ 
nect the elementary F.re, which we fee illuc from 
a Man, with the vital Flame and Cahdum mnatum 
of the Ancients; when we find, that as much of 
this Fire is producible fiom a dead Animal as a liv¬ 
ing one, if both arc equally leplctc with Fluids? 

10. Whether or no it is not highly piobablc, 
that, by increafing the Number and Size of the 
Phials of Water iu a certain manner, you might not 

infiantly 


ribos fefe jungit-- ignem ad certam diftantiam a corporibus 

attrahi nulla novimus, qua ignem non continent — non ignis 
jeque facile corpora omnia intrat~— corporibus conlentus in his a 
corporibus eiremnambientibus rctinetur. —— Motu celeirimo ignem 
affici pbfie. 

(d) Boirhqavii EUmtnta Cbm, it tgne, p. 187. etfcq. — Tpfe 

Ignis —- Temper prasfens exiflit in omni loco-imo vero in omni 

corpore, etiam rarillimo, vcl folidiflimo, sequaliter difttibutus has- 
ret.—~Haud ergo potui detegere, quod in rerum nature fit vel 
ylfufln fpatfaro fine igne. 

fluff g/qlg* Bm£ ufque conabar —ttadere ea, quae veriilimaad- 
eifeere potui di nature ill!us ignis, quern elemenulem appellant 
philofophh Ilium fcilicct, leas confiderando, prout creatus ipfe in 
rerum (natura) exiftet feorfum, extra reliqua onmia creata, qu»- 
cunque demum Tint, corpora. 
m Vide tra&atum Deforma celidi. 
m Mtclmical Origin o/Hiat and Cold, §e&, 2. 

|t the Epd of.his Optus. 
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inftantly kill even large Animals by the electrical 
Strokes {h) ? 

66 . I cannot conclude thefe Papers, without con 
gratulating that excellent Philofophcr and learned 
Member of this Society the Abbe Nollet of ‘Paris . 
This Gentleman, almoft two Years fince, in a Let¬ 
ter to Profeffor Bofe (an Extract of which this laft 
publilhed with a Work(z') of his own) without the 
Knowledge of fevcral Experiments ftnee difeover’d; 
at leaft none of his Difcoveries have yet fallen into 
my Hands, did declare his Opinion, ( k) that the 
Electricity did not only proceed from the electrified 
Bodies, but from all others about them to a certain 
Diftancc; (/) that the Electricity, as well from Bo¬ 
dies electrified, as from thofe which were not, 
paffed more readily through denfe Mediums than 
Air j (m) that the Electricity is prefent in all Bodies; 


(h) Monf. Le Monnier at Paris killed Birds by thefe; and 
with me, a Linnet and a Rat, much more than half-grown (the 
largeft I was then able to procure) have been ftruck dead. 

(i) Rtcherches fur la Caufe, et fur la veritable Theme del’Elet- 
tricit'e. Wittembergue, J745. 

\k) Voyez Nollet dans les Remrches , £=f c, du M, Bofe, Pag. xlv.-- 
La matiere elecirique vient non feulement du corps eleftrife, mais 
aufli de tous ceux qui font autout de lui, jufques d une certaine di- 
ftance. 

Ibid, p. xlix. —— Si vous pouvez vous convaincre comme mot, 
que la matiere qui va au corps dle&rique vient primitiyement de 
tous le corps environnans, de Pair meme, vous aurez bien plus de 
facility d expliquer tous les autres effiSts, 

(l) Ibid, p.xlvi La matiere eleftriqtte,tanrt ceHetjuifort du corps 
gle&rifdi, que celle qui vient des environs a ce meme corps, fe 
meut plus facilement dans les corps denfe que dans Fair m£me. 

(b) Ibid, p, xlvii. 



[ 748 ] 

(n) that this Matter always tends to an tiyEquth* 
briwi, and endeavours to occupy thofc Spaces in 
Bodies, which have not their neceilary Quantity: 
Ail which Affertions may now be proved by Expe¬ 
riments. 

67. You fee, Gentlemen, by my aflerring, that 
what we have hitherto called electrical Ejjluvia, do 
not proceed from the Glafs, or other Electrics per 
fe, l differ from Cabeus, 'Digby, GaJJendus, Brown, 
DesCartes, and very great Names of the laft as well 
as the prefent Age. My differing from them would 
be Prefumption indeed, were I not induced thereto, 
by Obfervations drawn from a Scries of Experiments 
carefully conducted, to which many of you have 
been Witnefles, and to whom I may therefore ap¬ 
peal, for taking what may feem fo extraordinary a 
Step. I have conftantly had in View that excellent 
Maxim of Sir Ifaac Newton laid down in his Optics , 
that, “'as in Mathematics, fo in Natural Philofophy, the 
“ Inveftigation of difficult Things by the Method of 
te Analyfis ought ever to precede the Method of Com- 
tc pofition. This Analylis confifts in making Experi- 
“ menrs and Obfervations, and in drawing general 
u Conclufions from them by Induction, and admitting 
“ of no Objections againft the Conclufions, but fuch 
“ as are taken from Experiments, or other certain 
u Truths. For Hypothecs arc not to be regarded 
“ in Experimental Philofophy. And although the 
** arguing from Experiments and Obfervations by 

“ Indudion 


(») La mme. Cette matiere tend & l’&juilibre, et s’emprefle 
de reroplir lee efpacei, qui ft trouvent vuidw dee paitiea de fon 
«fpccc. 
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u Induction be no Demonftration of general Con- 
“ clufions; yet it is the beft Way of arguing which 
“ the Nature of Things admits of, and may be 
“ look'd upon as fo much the ftronger, by how 
u much the Induction is more general. —— By this 
“ Way of Analylis we may proceed from Com- 
<e pounds to Ingredients, and fiom Motions to the 
<f Forces producing them 5 and, in general, from 
“ Effects to their Caufes, and from particular Caufcs 
“ to more general ones, till the Argument ends in 
“ the moft general." I am defirous, that what is 
contain’d in thefe Papers, you will be pleafed to re¬ 
gard rather as the rude Outlines of a Syftem, than 
as a Syftem itfelf j which, I am in Hopes, Men of 
better Heads and more Leifure will profecute : And 
if hereafter, from being poffefied of more Obferva- 
tions than we at prefent are Matters of, any Opi¬ 
nions in thefe Papers fhall be found erroneous, I at 
all times fhall be willing readily to retract them. I 
rely upon your wonted Candour, and am. 

With the greateft Truth , 

0 <f?. 20. Gentlemen ,, 

1746. 

Tour mojl devoted 
and moft humble Servant , 

W. Watfon. 


FINIS . 


The Croonean Lectures. 



ERRATA. 

N 5 . 459. Art. XV. Mercurius a Venere fublatus Mail 17, 1737, 
p. t>30, 1, 2. this intiro Article is to be expunged; being inferted 
more accurately in N°. 450. p. 394. 

N°. 474, p. 167, 1 . 13. for JVLuiteufet, read Manteuffel. 


ERRATA in Vol. XLIV. 

N°. 479, p. 101, 1 . 2. for foun- read To un- 

N°. 481, p. 299, 1 . 9, read Grains 37 JL above 2 Oz. 

N®. 482* Sheet (Zz) the Pages are double and confus'd by a Mif- 
take of the Printer; and therefore after the Numbers of the 
Pages in this Sheet I have in the Index fet (Zz). 
lb, p. 408, 1 .24, for Mr. Juan Antonio de Loa, read Don 
Antonio de Ulloa. 

lb, p. 433, 1 * f or the other Side Chalk, read the other 
Side of a Subftance like Chalk, but much harder. 

N°. 482 in the Title read for the Months of March, April, May, 
Junes and July , 1747. lb. p, 456, 1 . 20, read Tab, II, 
Fig. 8. 

N°. 484, p. 630, I.30. read Tab. I. Fig. 1. 
lb. p. 680. to the Mark f add. Sir Ifaac Newton's Thermome¬ 
ter was made of Linefeed Oil. Sec his Scale of Heat, Phil. 
Tranf. n. 270. p. 824. 
lb. p. 700, in the Note dele (p, 111.) 


To the Binder. 

Next after this follow the Cmnean LeBures for 
the Year 1747, and after them place the Index to 
Vol. XL 1 Y. 




INDEX 

TO THE 

Forty-fourth VOLUME 

OF THE 

Philofephicaljlranfaftiom, 

For the Years 1746, and 1747. 

iO. There being in this Volume a Supplements, one the Crrnean 
Lefiures for 1746, the other for 1747, a denotes the firft, b the 
t tef* thus pr, a. or pr.b. denote the Preface of each Year’s 
Lectures, s. a. or s. b, ftand before the Number of the Pages of 
the Le&ures. 

The Pages 351 —,358 are printed twice over; therefore to the 
fecond Numbers is added Zz. e, gr. 35 ij Zz, 


ABomqftm , the Faidle, or Part of the Stomach of a 
Cow, ft. 478, p. 

Mther animal, tie Caufe ofMuf&lar Motion, a k p* 30. 

-— electrical, », 484, p, 729, 73 a. 

AT) as dry when it rains, as in a fair Day, 0,479, p. i 6 u 
AatzeS) what, n. 480, p. 177. 

Algalte, what, n. 480, p, 177. 

Jmmttnd (Mr. L’) Experiments in Elc8ticit% n. 478,p, yl 

. . . of 3uickfiher ihining in a Glafe Tube, ibid. 

—.- of tKe Effe&s of a Tin-Tube, and a Glafs fell 

of Water, ibid 

Aheoltts of the Bekmnite, n. 48a, p. 398* 

AmzoHSy of a Poifon among the Indians on the River, 
" b i> p. 408. 


America 



INDEX. 

America and Aft a, their Diftances,by Mr. Dobbs, n. 485, 
p. 471* 

Arnes (Ux.Jofeph) of a Plica Polonka , n, 483, p. 555. 
Amyand (Claud,) Efq; of a Spina vcntofa , ». 480, p. 193, 
Ancients, Obf, on fuch Gems as they ufed to engrave on, 
». 483, p. 502. 

Ants, an Account of Englijh, by Mr. Gould, n. 48a, p. 
351, Zz. Their Colony, ibid, p, 357, Zz. Their 
Government, ib. Their JQtjeen, ib. p. 3 54, Zz. They 
do not lay up Stores of Food agai^ft Winter, ib. p. 3 <50. 
Antoninus Pius , an Infcription at Ralchejfer on the Roman 
"Wall, #, 482, p. 344* 

Apparatus , the high, for cutting for the Stone, ». 480, 
f. *75* 

Archimedes's Mirror revived by M. de Btiffon, n. 483, p. 
49 h 4 95 * 

Ardmn fWm.) Obf on the Banffcicle or Pricklebag, and 
on Fim i<i general, ». 48a, p. 424. 

.--—of a Briftte lodged in- a Man’s Foot, *„ 480, 

f. Xp2, 

—— • — of a curious Echinites, n, 482^ p. 434. 

- — « of the perpendicular Afcent oi Eels,*. 482, p. 39 j. 

— -of keeping fmall Filh in glafs Jars; and or an 

eafy Method of catching them, n. 478, p. 23. 

■ —. . of the Qjrubs in Norfolk deaxoying the Grafs, 

n, 484, p. 578,582. 

.. of a Hygrometer made of a Deal Rod, *,'480, 

f . 184, 

. .of an improved Mgrcfiope, n. 479, p. pj. 

— ■ **' »» » » Obf. on the Precipices or Cliffs on the N. E. Sea- 
Coaftof Norfolk, n. 481, p* *75. 

*. . . - hoy the white Matter i4 produced, which floats 

in the Air in Autumn, ». 482, p. 418. 

.... of the Formation of Pebbles, n, 483, p. aAi, 

of Mr. Phil Willi amis Water-Wheel for Mills, 

«"»■» * » ^Repfovenient o£the Weather-Cord, », 479, 
p, 1 69. 

" Arijomus , 



INDEX. 

Arijoteentts, an ancient Mufician, n. 481, p. 267. 
AJh-Bark , Afh.es of white, and Vinegar, drew out 'the 
Poifon of the Rattle-fnake, n. 479, p. 149. 
and America , their Diftances, by Mr. ZMfo, 0, 483, 

p* 47 *• 

—— Difcoveries of the Ruffians on the N. E. Coaft ofj 
n. 482, 9. 421, 0. 483, p. 471. 

Ajironomy of the Gbinefe , by the Rev. Mr. Cojlard, n. 483, 

9. 47 & 

Atmofphere at Sea, how its Gravity may be determined 
by means of a thermometer by Dr. Boerbaave , «. 484, 
P- 675 * 

B 

Badcock {Richard) Microfcopical Obfervations on the 
jRszraw feecmdm of the Hollyhock and Paffion-flower, 
0. 479, p. 150, i< 5 d. 

.—. . of the Farina facundans of the Yew- 

Tree, 0. 480, 9. 189. 

Bahama Elands, their Natural Hiftory, by Mr. Catesby , 
0. 484, p. 599. 

.Rw'/tfy (Edward) M. D. of a large Stone found in the Cohn 
of a Horfe; and feveral found in the Inteftines of a 
Mare, n. 481, p. 296. 

Baker (Mr. Davtd-Erskm) of Water-Efts flipping off 
their Skins, 0.483, p. 529. 

Baker (Mr. Henry) of a curious Echinites , 0. 482,9.432. 

- — .—— eleftrified a Myrtle, «. 482,9.375. 

Balances , nice ones difturbed by the Electricity ofGlEs, 
0.480, p. 243. 

Banjhde , a Fifh, Obf, on it by Mr. Ardentt^n. 482,9424. 
itenfc, the Penman or Jefuit’s, of its Ufe in the Small¬ 
pox, by Dr. Wall, n. 484,9.583, 493. 

—— Jefuifs 3 prevents catching Cold, 0. 478, p. JL 
Beccmus (Jac, Bartboi) de quamplurimis Pfajphorisvmc 
primum dete&is commentarius. Bouton. 1744. ¥°- n * 
478, p. Si. 

Behring (Captain) Journey to Kamchatka, ft, 482,9.422* 
n. 483, 9.471. 

a 2 BekmiteSi 



INDEX. 


Behmmtss, Account of them, by Mr. da Cojla, n. 48a, 
P- 397 ' Their Jhcolus , ib. f. 398, 40 y. Not Teeth 
nor Horns, ib.%99. Not Spines of Echini, ibid- Nor 
Shells of the Tubtili kind, tb. 40a. but a natural Fojil, 
or Laps fui generis, ib. p. 404, 

Bel/nga Stone, Obf. on it by Mr, Colhnfin, a, 483, p. 451. 

Benwell, a Coal-Mine on Fire there, a. 480, p. 42 a. 

Berhhy (Dr. Geo.) Biihop of Cloyne % of Pctrcfa&ions, 
n, 481, p. 32J. 

Bernoullius {Johannes) do Dynamice, ». 47<?, p. 10 y. 

Bevis (John, M. DO Obf. on an Occultation of Cor Leonis 
by the Moon, March 12.1747. n. 483, p- 455. 

Bianchini ( Signor) of the Phenomena oi Venus , n. 47^ 


p. 127. 

Bird, one killed by Ele&ricity, n. 481, p. 262. 

Birds of Patfage, by Mr. Catesby , n. 483, p. 435. 

Bite of the, of a Rattle-Snake, «. 479, p. 147, 

Bkn (Mr. V Abbe /#) cenfured, s. a. p._ vi. 

Blood flopp’d in a Wound by a Piece of Sponge, ». 478, 


P' 33 * 

Bodies , human, preferved in Moors, or Moraflcs, w. 484, 


'/T* 

Bocrhaave {Herman) M. D. his Method of determining 
the Gravity of the Atmofphcre at Sea by Thermome¬ 
ters n. 484, p. 676 . the freezing Point, ib. p. 682,603. 

-- 7-'—Fire equally diffufed through the 

Univcrfe, », 478, p- 80. 

Bourn de mortibusj Scvcrns San El us, n. 478, p. 10. 

Boyle (Rohrt) Efq; a letter to him of a Coal-Mine ta¬ 
king Fire near Newcajlk, &c, n . 480, p. 22 x. 

. . hie Thermometer, n. 484, p. 67 7. 

Breintal (Mr. f.) of his dyeing bit by a Rattle-Snake, 


»• 47 ?) P> 147 * 

Bnmfionc, its Ktfe&s in Electricity, @.47 8, p. 31, 54. 
Brijile, lodged in a Man’s Foot, n. 480, p. 143 . 
Bmklesby ( Richard) M. D. of the Indian Poilon near the 
River dmaatons$ n. 48*, p. 408. * 

Brofeh\ a burning Well there, «. 482, p. 371, 

. Browning 



INDEX. 

Browning (John) of the Effect of Electricity on Vegeta¬ 
bles, n. 482, p. 373. 

Brim (M. le) his Deiigns of the Pajfions coniider’d, s. a. 
ft* 40 * 

Buff on (Monf. de) Ele&rical Expert n. 481,^. 250, 258. 

-his new-invented Mirror, n. 483, p.493,4 9 j. 

Band (Jcfeph) cut for the Stone by Dr. le Cat , n, 480, 
b * 75 - 

Burntng-Glafs of Archimedes recover’d by M. de Buffon, 
0.483, p. 493, 496. 

Burton (John) M. D. of the Situation of Dekovitia , 
0. 483,^.541. 

Buttshaci urhs latitude, n, 482, p. 382. 

C. 

Calculous Concretions in the Kidney, Figures by Mr. Lu¬ 
cas, n. 483, p. 465. 

Calculus ; the Belluga Stone faid to be good againft the, 
n» 48 3j p. 4^4* 

California Part of the Continent of America., n. 483, p. 
471. 

Cancer major, Obfervations on it, n. 478, p. 70. 

Cantley White Houfe in Norfolk , of Shells ana other Fof- 
iils there, n. 481, p. 279. 

Canton (Mr.) his Method of difcovering the Quantity of 
accumulated Ele&ricity, 0. 484, p. 730. 

Carolina , the Natural Hiftory of it, by Mr. Catesly , 
n. 484, p. $99. 

Cat (Claud. Nic. le) M. D. of an Operation made by the 
high Apparatus of cutting for the Stone, n. 180 ,p. 175. 
Catesby (Mr. Mark) of Birds ofPaflage, n. 483, p. 435. 

-.of the Mokajin of the Indians , 0.484, 

p. 575. 

Catlin (Mr. John) Calculation of the Occultation of Cor 
Leoms by the Moon, March 12,17474 n. 483, p. 455. 
of the Peftilence among them, n. 478, p. 9. 
Cmentoj the Academy del', their Thermometer, 0. 484, 

b * 19 - 


Chafer , 



INDEX. 

Chafer, Cock-chafer, n. 484, p. 578. 

Chefclden (Win.) of a Pcrlon cut lor the Stone in the late¬ 
ral Way, ft. 478, p. 33. 

. — - —-of the EfFe&s of Lixivium Saponis taken 

inwardly for the Stone, n. 478, p. 36 
Child boru with its Bones diilocated j by Mr. Fdmrds, 
n. 4';?, p. 539. 

Cbi/hfe Chronology and Aftronomy, Account of them, 
by the Rev. Mr. Cofiardn. 483, p. 476. 

Chronology of the Chincfe, by the fame, ibid. 

Ckryftalltzatm of Salts, s. b. p. 12, 

Cicala squat, its Poifon, n. 480, p. 231. 

Clocks a Watery invented by the Hon. Charles Hamilton 
E(q; n. 47P, p : 171. 

Ckyne (Biihop of) of Petrcfafltions, it. 481, p. 325. 
Coal-Mme near NcwcajHe taking Fire, n. 480, p. 221. 

Cod ( foh?i) had a large Stone cxtra&ed thro’ his Urethra, 
«.48o, p. at 5. 

Cohortes equitata, n, 482, p. 353. 

Cold) 40 Deg. below o. n. 484, p. 683. in Siberia 120. 
below o. ibid. 

-catching it, prevented by the Bark , ft. 478, p. 3. 

Collinfon (Mr. Peter) Obf. on the Belinda Stone, n. 483, 

$' 45 ** 

....-"- -—Obf. on the Cancer major or King- 

Crab, ». 478, p. 70. 

. .— -----of the Infection of the Diftemper 

among the Cows, n. 478, p. 7. 

— —»■— - of an uncommon Gleam of Light 

from the Sun, n. 483, p. 456. 

•of a fort of LihUa or Fphmem , 

#. 481, p. 3 jp. 

Colon of an Horfej a large Stone found in the, ». 481, 
p. ttpS, 

Columella of the Pcililence among Cattle, ft. 478, p. p. 
Coma Via Pe&im obfemta, Man. fc? April. 1742, m 481, 
p> 2^4. 

Ccmpafs, 



INDEX. 

Compafs, Mariners, difturbed by the EIe£fcricity of Glaft, 
n. 480, p. 243. 

Condamine (M. de la) of the Poifon among the Indians on 
the River Amazons, n. 482, p. 408. 

Cook (Mr. Benjamin) Obf. on the King-Crab, n. 478,7). 72. 

. . .—-. of new Flannel fparkling in the dark, 

». 483? A 457 * 

Cook Major (Win.) a Machine for founding the Sea at any 

. Depth, n. 479, p. 145. 

Cor Leonis , Obf. of an Occultation of it by the Moon, 
March 12. J747. by Dr. Berns, n. 483, p. 455. 

Coralloides granalofa alba , J.B. n. 478, p. 51. 

Cord, Weather-, improv’d by Mr. Arderon , n. 479,7). 169. 

C&fia (Mr. Emanuel Mendez da) of the JBelmmtes , n. 482, 
A 397 - 

Cojlard (the Rev. Mr. <?.) of the Chinefe Chronologyand 
Aftronomy, n. 483, p. 476. 

Countenance, its Mufcles,^cr.r. cup. 6. ihews P aHions,^. 3 2. 

... a compoied one, s. a. A 5 1 * Veneration or 

Reverence, Ibid. 53. Fear and Terror, ibid. p. do. 
Scorn and Derifion, ibid. A <%. Morofe, envious, ib. f. 
6j. Cheerful, ib.p. 72. Sorrowful, ib. p. 77. 

Cows , dead, being buried in Lime, n. 48®) p. 224, 22 6 . 

—— lick, opened, ib. p. 5. 

——of the Diftemper among them, ». 478, p. 4. how 
to prevent it, ib. p. 6. its Introduction, ib. p. 7. in 
Denmark, ib. p. 7. infectious, ib. p 6,7, 

Creed (the Rev. Mr.) of a Machine to write down ex¬ 
tempore Pieces of Mufic, n. 483, f. 44J. 

CreJJss, Water-, long-leav’d; a Poifon, n. 480, p. 24 6. 

Croonean Le&ures on Mufcular Motion for 1746. after 
n. 481, s.a. p. 1. for 1747. after n. 484, s. b. p. t. 

Crounian, fee Cmnem * 

Cutting (Margaret) her 1 Cafe, who fpeafes without a 
Tongue^ by Dr. Parfcns,n. 484, p.,6zu 

Dace kept in a Jar of Water, n. 478, 'p. 24. 

Danes 'Grates, n. 47?, p. 101. 

Darlington (Mr.) his Cafe, cured by Mask, tt. 478, A 75 ' 

Davis , 



INDEX. 

Davis (Mr. Edward) of a Child born with its Bones dif- 
louitcd, n. 483, p. 53 9. 

Burs Horns extraordinary found in TorkJJnrc, n. 479, 
p. 124. 

Dclgmtia, an ancient Roman Station, its Situation, by 
Mi. Knowlton , n. 479, p. loo. by Dr. Burton, v. 483, 
p. 541. by Mr. Drake, tb.p. 553. 

Dthrum, one in a; tinging fevcral Tunes, who had no 
Ear naturally, by Dr. Doddridge , n 484, p. jp5. 

Dtlmry to promote 3 the Belluga Stone laid to do it, 
n. 483, p. 454. 

Deluge, the, nottheCaufe of Petrefa&ions,». 47p,p, 154. 

Denmark, Diftemper among the Cows there, ». 478, p.y. 

Derham (Win.) D. D. Difference of an iron Rod red-hot 
and cold, n. 484, p. <>83, 6p5. 

Defirc in the Countenance, s. a. p. j 6. 

Dejpair exprefled by the Countenance, s. a. p. 6 3, 64, 

Detraction, as exprefled by the Countenance, s. a. p. 5,58. 

Diapbragmatejifld, deeper Johan. Fothergill, n. 478, p. n! 

Dinghy (Robert) Efq* Obf. upon Gems, fuch as the An- 
cteats ufed to engrave on, n. 483, p. 502. 

Dobbs (Arthur) Elqj of the Diftances between AJia and 
America, n. 483, p. 471. > 

Doddridge (Rev. —.) 1 ). D. of one that had no Ear to 
Mufic naturally, tinging feveral Tunes when in a De¬ 
lirium, a. 484, p. 5p<5. 

Dog, a Stone in the Bladder of a, #.482, p. 335. 

Douglas (James) M. D. Inventor of the Coccygouts, s, a. 
M* 

Dreams, frightful, after the Bite of a Rattle-Snake, a. 

47P, p k tjfQ. 

Dropjy, of an .uncommon one, by Mr. Glafs, a. 48a,p. 337. 

Dropwort, Hemlock*, a Poifon, ». 480. p. 24*?. 

Dunthorne (Mr. Richard) of the Moon’s Motion, a. 48a, 
p. 41a. 

Dora Mater, its Syfiohs and Diafiohs, s. b. p, 57, 

Dmm (Mr. J.) to Rob. Byk Efqj of a dtal-Mine 
taking Fire near Nmcajik upontiyke, of a blue Well, 
and a Cavern in Wmdah^ », 480, p> aai. 

Dynamites 



INDEX. 

Dynamices primpia db Jac. Jurist, n. 479, p. 103. Ltib- 
mtto, ibid. 

E. 

Rburfojfile, or Elephas tin&ur’d, not the Turquoife, n. 48 2, 

P• 431- 

jE 'echoes, of fome extraordinary; by Mr. Southwell, 0.480, 
J>. 219. 

Echtmtes, a curious one by Mr. 0. 482, p. 43 2. 
£e/i, of their perpendicular Afcent, by Mr. Ard&ron, and 
travelling from Pond to Pond, n. 482, p. 395. 

Eels in Pafte viviparous, n. 478, p. 6J. 

Efts , Water-, of their flipping off their Skins, by Mr. 

hr skins Baker , 0. 483, p, $29. 

Ehrhart (Balthafar) M. D. Remarks on Mon de crojhmi 
ed altri corps, che fe trovano fu Monti, ft. 479, p. 163. 
Elcffrual ./Ether, 8.484, p. 729, 733. 

--of weighing their Strength, n. 479, p. 96. 

—-Experiments made at Pans, n. 484, p 247. A 

Bird killed, ib. p. 2 62. 

—Fire, by Dr. Miles, n. 478, p. 78. 

—Needle, an, 0. 479, p. 99* . 

■ Obf. by Dr. Miles. Spirit of Wine fir’d at 25 
Feet Diftance, 0. 479, p. 160. Gold and Silver Twill 
better than Thread, tb. p. 161. 

EJetiricity Experiments by Mr. f Allantand, n. 478, p. 59. 

.... . Experiments by Dr. Miles with black Sealing- 

wax and Brimftone,». 478 ,p. 27,5 3. Of Water, 91. 

-— a Memoir by Mr. k Monnier , jun, «, 481, p. 290. 

•——— convey’d aooo Toifes, ib. 291. In the Balon 
in the S Thuilknes, tb. Its Velocity, tb. p. 294. ^ Com¬ 
municated in Proportion to the Surfaces of Bodies, ib. 
P» 2^5. 

'—t—* Experiments and Obfervations by Wm. Watfift, 

n. 478»> 41. »• 4 H b&fr P 704 * _ M 

. has fome Properties in common with Magnetifm 
and Light, ft. 478, p. 43. Kindles only mdamnaUe 
Vapour si ib. p. 48. Of peat Moment to the Syflem 
of the Umverfe, ib. p. jo> 

b Ek&rmty 



INDEX. 

Ekfiricity caufcd Fevers and Bleeding at the Nofe, n. 
480, p. ax 2. And Lightning, ibid. 

«——— overcomes the Force of Gravity,». 484, p. 697. 
Pervades Glafs 'without Rcfniftlon, ib. p. <599. Pro¬ 
duces Fire and Flame, <b. p. 702. Sets on Fire only 
inflammable Vapours, ibid. 

——-of Glafs, diiturb;. the Mat incrs Cotnpafs and 

nice Balance?, n. 480, p. 243. 

. . how to difeover the Quantity accumulated, 0, 

484, p. 730. 

—.— •—known 2.000 Years ago, m p. 731. 

• caufes the Light in Qyukfther ftuken in a glafs 
Tube, n. 478, p. 58. 

■ of its JEffe&s on Vegetables, n. 482, p. 373. 

Ekfitricum pyrorganum Winkleri, n. 483, p. 497. 

Elizabeth^ Queen, her fheatrim Naturalwn, n. 478, p. 53. 

Ellicctt {John) a Letter to him of weighing the Strength 
of.ele&rical Effluvia, ». 479, p. 9$. 

Envy and Morofenefs in the Countenance, s. a. p. 6j. 

Ephmeron, Obf./on that Infe£t, by Mr. Collinfon, n, 481, 

rP* 3 2 9 * 

Eqiatata cabers, n. 482, p. 353. 

Erica marina alba frutefeens. Mtif. Pet. n . 478, p. 51. 

Euler (Mr. Leonard) of the Difcoveries of the Ruffians on 
the N.E. Coaft dtJfia, n. 48a, p. 441,0. 483, p. 471. 

Eyes, their Mufcles, s. a. p. 16, 50. Eye-lida, ib. p. xo, 
4 9 ‘ 

F. 

Fabric* mrboffi i» cadaver tbits report*, Obf. Dr. Haller, 

* * 483, p. 5*7. 

Ekes, or the Mufcles. of the, s. a. p. 6, 48. 

Fahrenheit (Mr.) his Thermometer, n. 484, p, 6 . 9 1. His 
Experiment of Cold 40 below o. ». 484, p. 69 3. 

Eaidle, Part of the Stomach of a Cow, 0.478* p, 5. 

Farina fieemdatts < of the Hollyhock and Pamon-nower, 
#.479, p. iji, 1J4, t66. 

. Yew-Tree, #.480, f. 189. 

Fear and Terror, in the Countenance, s. a. p. 

Spnham, a Coal-Mine on Fire there, n, 480, p. a a*. 

Fergufin 



INDEX. 

Fergufon (Mr. James) an Improvement of the ceieftial 
Globe, n. 483, p. J35. 

----of the PhamnenaofVemts, n. 47?,^. 127. 

Fever, a rheumatic, cured by Musk, n. 478, p. 75. 

Fidge (Mr. Jfw.-J of a Stone in the Bladder of a Dog, 
#. 482, p. j3 5. 

Fire equally diffufed thro’ the Univerfe, n. 478, p. 80. 

-the Caufe of marine Petrefaftions, n. 475, p, 153. 

Fire-Engine, the Cylinder of one made of Spelter, «. 
482, p. 370. 

Fire-Pump, an eleftrical, n. 484, p. 744. 

Fijb in general, Ob£ on them, by Mr. Atderon, a. 48a, 
P- 4 2 4* 

Fijb, of keeping them in glafs Jars, and an eafy Method 
of catching them, n, 478, p. 23. 

Flamel, new, fparkles in the dark, by Mr. Cooke, a. 483, 
P-457- 

Folkes ( Martin ) EIq; a Remark on Father Hardouin’s 
Amendment of a Paflage in Pliny s Nat. Hift . Lib. II. 
§’ 74. Edit. Parif. 1723. ». 482, f. 3dy. 

F<$7 j at Camley White Houfi in Norfolk, A. 481, p. 279. 

—— near Harford Bridge, ibid, p. 283. 

lothergill (John) M.D. of Petrefaftions, ». 481, p. 3 27. 

-—-</e JDiapkragmate JiJJo & mutatis qttertm- 

dam Vifierum Scdibus, n. 478, p. 1 r. 

Fremng Point, how determin’d by Prof Boerhacm , ». 
484, p. <58*, 

Freke (Mr. John) of a Machine to write down extempore 
Voluntaries ot Mufic, ». 483, p. 445. 

Frutex marinas fahlliformis, ccrtice verruccfo obduftas 
Doodti, n. 478, p. yi. 

G. 

Gems, fuch as the Jntiettis ufed to engrave Ofl, Dbf on, 
by Mr. Dinghy, «. 483. p. y txu 

Gerjhn ( Chripan . Ludm) Obf. de Metvttrk fab file vifi, 
Nov. y. 1743. a. 482, p. 37 6 . 

'— . —— -/<&« »to<* Jguadrantis Jftrotta- 

somiti mralis, n. 483, p. 507. 

hi , ^ G^Sr 
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Giefie, Merctirius fab Sole vftits, n. 482, p. 37 6. Urbis 
Latiludo, ib. p. 382. 

Glafs (Mr. Smttcf) of an uncommon Dropfy for want of 
a Ridncy, 0. 482, p. 337. 

67 ^, its Elcflriciry diilurbs the Mariners Compafs and 
nice Balances, n. 480, p. 243. 

-ot different Colours, its Effects in electrical Expe¬ 
riments, n. 478, p. 57. 

—— no Sort of it Proof againft the Effects of a moift 
Air, 0. 479, p. 16 u 

- Tube, a good Hygrometer, n. 479, p. 161. 

Gleam of Light from the Sun , an uncommon, by Mr. 
Collinjon, ti. 483, p. 456. 

Globe , celdlial, improved by Mr .Fergufon, n . 483, p, 535;. 

Glouceftcr , the whifpering Place there, n. 480 ,p. 219. 

Gnonme, do, a Paiiage in Pliny’s Nat. Hi ft. Lib. II. § 74. 
explained by Martin b'olkes^ £fq; Pr. R. S. n. 482, p. 3 65. 

Goodmmham, not the Site 0 iHelgmtia, n. 479, p. 100. 

Gould (Rev. Wm.) Account of Enghjh Ants, n. 48a, 
fP* 3 S ^5 2x. 

Gravity of the Atmofphere at Sea, how to be determined 
by a Thermometer, by Dr. bmbaave, n. 484, p. 675. 

* Green-houfes, of Thermometers in them, n. 484, p. <572, 
694. 

Grief, feen in the Countenance, s. a. p. 77, 78, 

Gronovius (Fred.) M. D. Muftelafojfilis, n. 483, p. 451. 

Grubbs destroying the Grafs in Norfolk , 0. 484, p. 57 6. 

H. 

Hair, Horfe- Cufliions, as good as Cakes of Refin for 
cle&ricai Experiments, n. 479, p. 161. 

Hales (Stephen) D.D. or Thermometers, n. 484, p. 69 3. 
Of one made of a Rod of Lead, ibid. Remarks on 
Dr. Mortimer’s Paper, ib, p. 69 4. 

Haller (Albertas) Prof. Med. Obft Fabric a morbofa in Co* 
damribus reperta, n. 483, p. y 27. 

Halley (fidmund) LL.D. propofed a Qaickfilvcr Thcrmo- 

. meter, 00484, p. <S81. 

Hamilton (Hon. Charles) Defcriptfon of a Chpfydra or 
Water-Clock, n, 470, p, 171. 

Hardenin'* 



INDEX. 

Hardenin's (Father) Amendment of Pliny's Nat. Htjf. 
Lib. IL 5 74. de Gnomone , by Martin Folk.es Efq; Pr. 
R. S. n. 48 a, p. % 6$. 

Hauksbee’s ( Francis ) or the London Thermometer, n. 484, 

p. 6jp. 

Ha} ton, not the Site of Delgovitia, n. 479, p. 101. 

Heat increafes the Motion of the Heart, s. b. p. 65. 

-a Scale of, by Sir If. Newton, n. 270, p. 824. 

n. 484, p. 680. ib. p. 750. Errata . 

Heart, its Mechanifm, s. b. p. 45. Its Diajlole and Syf- 
tole 3 ib. 47. Its Motion increafed by Heat, ib. p. 65. 
Hedgerley near Wtndfor, where are the Loam-Pits, n. 405, 
p. 458. 

Hicks (Ann) had a Polypus in her Heart, and a feirrhous 
Uterus , n. 481, p. 285. 

H// (Mr. Jojw) of the feeding of Mojfes , particularly of 
the Hypnum terrejlre, &c. 0, 478, p. < 5 o. 

— «■ . .oi Windjor Loam, 0. 483, p. 458. 

Hodgfon (Jacobus) Via Cometa Pekini, Obf 0.481,£.264. 
Hoffman (Frederic.) of the Sicknefs among the Cows in 
Denmark , 0. 478, p. 7. 

HoZ/y petrefied in Lough-neagh, n. 481, p. 314. 

Hollyhock, Obf. on its Farina fiecandans by Mr. Badcoch , 
0. 47?, p. ryi. 

or Wloetjlms, 0. 481, p. 323. 

exprefied in the Face, r. <?. p. j8. 
i?of0r. Deers, extraordinary found in Twkfhin , 0. 479, 
p. 124. 

Horns, Stags, foffil in Norfolk, 0. 481, p. 281. 

Hojyij a large Stone found in the Co/00 of an, 0. 481, 

p. 

—— Rev. Dr. Greene, the Os Pubis fplit by a Start of 
his, 0.484, p. <Sop. 

Howell (Mr. Geo.) of itek# Prifoners poifon’d at Pem¬ 
broke, n, 480, p. 247. 

.--of extra&ing a large Stone by an Aper¬ 

ture in the Urethra, 0. 480, p. 2ij. 

Hudfotf s-Bay, Difcoveries there towards a N. W. Paflage, 
0.483, p.471. 

Humfrey 
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Hatnfrey (Mr. Richard) of the Grubs in Norfolk deftroy- 
, ing the Grafs, «. 484, p. 582. 

Hygrometer improved by Mr. Arderon , n. 479, p, idp. 
0. 480, p. 184. 

--the Glads Tube a good one, 0. 479, p. i<5i. 

Hygrofcopt improved by Mr. ylrekron , n. 479, p. 95. 
Hypnam terrejire tricoales, 8c c. of the Manner of its feed- 
' itig by Mr, Hi/l, n, 478, p. 60 . 

Jack-homer , or Tree-beetle, 0. 484, p. 578. 

Ice ele&rify’d, 0. 478, p. 41. Kindles Spirit of Wine, 
ibid* p* 55, ' 

have no Paffions, «. 7). 4 6. 

JealouJy feen in the Face, a. p, 70. 

JtjJr)-cock, or Trce-bcctle, 0. 484, p. 578. 

Jefuits , or Les pens de la compagnie tie jcius, Olf. mathe- 
matiqaes, ajlromn. &c. f/Wsr nfej Ziwcr Chinas. Paris 
3 VqI. *7*9, 175a, aired, 0. 483, p. 492. 

-7--Bark; prevents catching Cold, 0,478, p. 3. 

Indian Poifon on the River Amazons, ». 482, p. 408. 
Intaglio’s, what Stones the Antients uled tor them s ». 483, 
p. 502. 

Johnfon (Mr.) had a Jp^ra ventefa, n. 480, p. 198. 

Joy in the Countenance, s. <7. p. 72. 

Ireland) of feverai Petrcia&fons there, 0. 481, p. 305, 
3 185 

Iron, a Rod of it, the Difference of its Length between 
red-hot and cold, by Dr. Dirham ,«. 484, p. 683,695. 
— not brittle, melted by Ph>coal, », 482, p. 371. 
Ivory ting’d with Copper, notiht 3 ar^mis t 0.48a, p. 436. 
fyacobm) M. I>. Principta dynamka y Jm Principta 
Mecmnicel tkeiapkyfka, «. 479, p. 103. 

K. 

-Si///#* Rufftce, a ibrt of Sturgeon, 0, 483, p. 45 2. 
Kamchatka difeover’d by the Kaftans, n, 48*, p. 423, 

j*K 4 %> 47 *. 

Keratophym JlaMlform, wrtic? <mrmfo cbduflim Rati, 
0.47 t h pi SU 

Kidmysj Calculi in them j from Mr. Lucas, n. 483, p. 4^5. 



INDEX. 

King (Sir Edmund) of Ants corrected,». 482,^. 3 jy, 2 iz. 

King-Crab , Obf. on it, 0. 478, p. 70. 

Kmght (Gowin) M. B. feveral magnetical Experiments 
with his artificial Magnets, n. 484, f. <505. <562, 66y, 

Ktfowhon (Thomas) of the Situation of Delgcvitia , and of 
2 Men-of an extraordinary Bulk and Weight, n. 475), 
p. 100. 

... - - - of extraordinary Deers Horns, ibid. 

p. 124. 

L. 

L&ngrip (Brown) M. D. the Croonetm Le&ures on Muf- 
cular Motion for 1747 after n. 484. The Theory of 
it, s. b, p. 1. 

Laughter jn the Countenance, s : a. p. 72, 73,77. 

Lead, a Thermometer made of a Rod of, by. Dr. Hales, 
ft. 484, p. dp3. 

Legs, Crabs break off their own at Pleafure, n. 478 ,p. 72. 

Leibneitz (G.G.) Specimen dynamic am, n. 475?, p. 103. 

Lilella , or a Sort of it by Mr. Collinfon , n. 481, p. 329. 

Lightning caufed by Electricity, by Mr. Winkler , 0.480, 
p. 212. 

Lime, dead Cows buried in it, 0. 480, p. 224, 226. 

Lime-water relieves the Stone, n. 483, p. 463. * 

Z/pj, their Mufcles, r. <2. p. 2 6. 

Lixivium Sapnis taken inwardly for the Stone, n. 478, 

j 

Zo. 27 w, an Account of Windpr,by Mr. Hill, n. 48JJ, p. 458. 

Zc&£ (Theophihs) M. D. Letters concerning the Plague, 
0.478, p. 7. 

Londesbrough , not the Site of Delgcvitia, 0.479, p. xoi, 

Zae&j or the Countenance under various Paffions, s. a. p. 3 2, 

tfc. 

Love feen in the Look?, s. a. 55. 

Lough«Neagbi of the fewefawons there, by Mr. <S%ff0, 
0. 481, p. 305. Dr. Berkeley, ib. p 325., 

Lucas (Mr. Charles) Figures of calculous Concretions 
in the Kidney, n. 483, p. 4 <? 5 . 

—. -r. (Mr. Robert) of the Relief he found is the Stpne 
from Meant Soap and Lime-water, n, 485, p. 463. 

Lucretius 
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Lucretius of the Plague, n. 478, p. 10. 

M. 

JtL (C.) OK on Vipers flipping rheir Skins at 3 Months 
old, in 483, p. 534 - 8ce Mortimer (C). 

Mathtne for railing Water, draining, where there is 
no Head of Water, and the Current flow, n. 478, p. 1, 
for founding the Sea, by Maj. Cook, n. 479, p, 

Mau-mahon (Mary Anne) calculous Concretions in her 
Kidney, n. 483, p, 46 $. 

Mahogany-Tree deferibed, n, 484? & ® 00, 

Malevolence feen in the Face, s. a. p. 67. 

Man, the Bones of one foliil, ». 481, p. 28a. 

Ma&chanccl-Trec, its Poifon, Sc. n. 484, p. <504. 

Mure, feveral Stones found in the Inceitines, n. 481, p.296. 

Marvel (Andrew) Quotations from him, s. a. p. 80. 

Mafon ()Lkv. Mr. Charles) concerning Spelter melting 
Iron with Pit-cOal, and a burning Well at hrofeky, 
n. 48 it) P- 37 °* 

Map-Fly, an Account of by Mr. Collin fin, n. 481, 327. 

Mechamces Principta metapbyjica, ab Jac. Jurin, 0. 479, 


P* t0 $* 

Men , two of an extraordinary Bulk and Weight, n. 479, 
p. 102 . 

Mendez da Cofia (Mr. Fmanuel) of the Beletwtites, n, 482, 


p. 397, 

Merctlritis fid/ file viftis Gicfte, Nov. 5, I 743 » dChrifi. 

hud. Qerfien. n. 482, p. $76* 

Metalline Thermometer invented by Dr. Mortimer, n. 4S4, 
> #84. Oftead by Dr. Hales, th p. <543. 
Metaphyjfta MkMm Pnnctfia, ab Jac. Jurin, n, 479, 



r. 


rnldls 


p . 103. 

Metopofcopy, its Meaning, s. a, pr . t. 

Migration of Birds, by Mr. Catesby, n. 40, 

Adw* (Rev. Hmm D. D. an Awtra& 0* *v+r 
Acc&at pf MftgtfftP- 3 If >&• 

....the Jnftereace of C0I4 parked 

by a TherttOftwtef k»pt WichU* Dbors, or without in 
thr open Air,, n. 484, p, 5 i$. 

Miles 
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Miles (Dr.) fome eleftrical Experiments, n. 478, p. 53. 

.. —■ fome electrical Obi. n. 479, p. 158, 160. _ 

-of the EffeCts of a Cane ot black Sealing- 

wax, and of a Cake of Brimftone,in electrical Experi¬ 
ments, ». 478, p. 27. 

.. — of eleCtrical Fire, n. 478, p. 78. 

—of the EleCtricity of Water, n. 478, p. pi. 
Milk of a lick Cow, Remarks on it, n. 478, p. 4 ) 5- 
Miller (Mr. Je /1 j a Catalogue of 50 Plants tor the Year 
1744. ft. 480, p. 213. for 1745, n. 484, p. 597. 
Millers or Tree-beetles, n. 484, p. 579. 

Millington, the Site of Delgovitia, n. 479, p. 100. 

Milner ('John) Efq} of dead Cows buried in Lime, n. 480, 
p. 22 j, 22 6. 

Mirror , Mr. de Bujfon’s, which burns at a great Diftance 
like Archimedes's, n. 483, p. 493, 495. 

Monnter (Gutl. le ) jun. M. D. EleCtrical Experiments, 
n. 481, p. 247. Memoir of Electricity, ib.p. 290. 

•-Obf. on his eleCtr. Exp. 11. 482, p. 388. 

Moon, eclipfed Cor Looms,March 12, 1747. n.$i,p. 4J5. 
-—-its Motion by Mr. Dunthorne, n. 482, p. 412. 

Moro (Anton. Lazzaro ) De Crojiacei ed altri martni corpi, 
che fe trovano fa' monti. Venet. 1740. an ExtraCt ot it 
by Mr. Zollman, n. 479, f. 161 . 

Morofenefs of the Looks, s, a. p. 67. 

Mortimer (Cromwell) M. D. R.S, Seer. oftheDiftem- 
per among the Cows, n. 478, p. 4. 

— .— — Extracts out of the tenth Set of 

Catesby' s Natural Hiftory of Carolina and the Bahama 
lilands, ». 484, p. 599. 

---obf. on Vipers flipping their Skins 

at 3 Months old, n. 483, p. 534- 

----— of a Metalline thermometer invented 

by him, n. 484, p. 672. of the feveral thermometers 
now in Ufe, ib. p. 675, of governing the Heat in 
Chemical Expetiments, tb.j. 69 2. 

»— ... 1—on the Iitrqnoife Stone, ». 482, p.429. 

Mojfes, of their feeding, by Mr. Hill, n, 478, p. 60. 

c Mouth, 
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Month) its Mufcles, s. a, p. 28. 

Mafia trtpihs Moufer. Ltbclla a finis, n. 481, p. 329. 

M.fd cnbroek (Mi.) Kxper‘\ in F.letlrieity, n. 478, p. 60. 
———*—* cledlriul Experiment with a Gun-barrel, 
^481, p.252. 

M/file chemical ly anil} fed, its Content*!, s. h. p. 3. 
-——-in its Motion.glows lels, s. b. p. 27. Owing to 
animal Mthu, it. p. 30. Involuntary, their Adiion, 
it. p. 44. 

Mufcles of the Face, s. a. p. 6 —48. Coc.ygceus^ of Dou¬ 
gh fs, ib.p. 5. Of the Eye-lid, it. p. 10. Eyes, tb. 
p,i6, Nofe, it. p. 24. Lips, tb. p. 26. 

Mitfcithtr Fibres, their Cohclion, Teniion, and Elafticity,- 
s. b. p. 1 — 20. 

— - —--tubular, it. p. 20. The velicular Hypo- 

theiis rejedted, s.b. p. 25, 28. 

Mtfcular Motion , Ledtures ior 1746. by Dr. Parfons , after 
n. 481. For 1747, by Dr. Lanp/ijb) after n. 484. 
Mafic of the Ancients , of the various Genera and Species 
, of it, n. 481, p. 2 66. 

- -- one having no Ear naturally, finging when under a 

Delirium, by Dr. Doddridge, v. 484, p. 596. 

— extempore Pieces, to be wrote down by a Machine 
' invented by the Rev. Mr. Creed, communicated by 

Mr. Frekey n. 483, p. 445. 

Mask) Dr, Parfons of the Effe&s of it, ». 478, p. 75. 
Mufiela fojfiliS) a Figure of it from Dr. Gronovius, n. 483, 
P • 45 1 * 

N. 

Needham (Nit, furbmill) concerning fome new eledlrical 
Experiments made at Paris, n. 481, p. 24;. 

— —» —;— of a new Mirror invented by 

Mr. Btiffbtt) n, 483, p. 4P3. 

Needle, ah elcdtrical, n. 4731, p. $9, 

Nervous Capillamenta are Cylinders, s.b. p, 43. 

Newton (Sir Ifaac) his Seale of Heat ana Thermometer, 
n, 470, p, 824. n. 484. p. 680, See. Errata, p. 750. 
Nollet (Monf l’Abbh) elearical Expei*». n, $i,p.z$6» 

Noth 
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Non-cleftncs, Obf. of communicating Ele&ricity to, Mr. 

Watfon’s Obf. on M. le Mounter \m. n. 482, p. 388. 
Norfolk, Obf. on the Precipices and Cl ills on the N. E. Sea- 
coaft, n. 481, p. 275. Of the Pebbles, n. 483, p. 467. 
Nofe, its Mufcles, s. a. p. 24. 

Nova Zembla , an Ifland, n. 482, p. 423. 

O, 

Obelisk 30 Feet high in Rudjione Church-yard, #.47 9, 

p. IQl. 

Oenanthe aquatic a fucco vlrofo crocante , Lobel. its poifonous 
Effects, n. 48c, p. i2j. 

Oldenburg ( 'Henry ) Efq; a Letter to him of extraordinary 
Eechoes, n. 480, p. zip. 

Ovid of the Plague, n. 478, f. 9. 

P. 

Painters Fnglip vindicated, s. a . pr. iv. 

Palfey, poking, explained, s. b. p. 58. 

Parjley, wild, a Poifon, n. 480, p. 24 6. 

Parfntppe , with narrow Leaves, Water-, a Poifon, n. 480, 
p. 246* 

Parfom (fames) M. D. the Croonean Le&ures on Mufcu- 
lar Motion for 1745. after n. 481. On Phyfiogmmy, 
s* d* x* 

. ..—--of the dead Cows being buried in 

Lttne, n. 4^0, p • 224. 

-of Margaret Cutting, who fpeaks 

without a Tongue, #. 484, p. 621. 

• ofthe Efiedt ofMusk, n. 478,p. 75. 
Pajftge, Birds of, by Mr. Catesby, n. 483, p. 43 5- 
Pajton-flmer, Obf. on its Farina facundans, by Mr. Bad- 
ceck, n. 475), p. 154, 1 66. 

Pajjions as exprefs’d by the Countenance, s. a. p. 3 2. Lt 
Brim, ib. p. 40. 

Pap, Eels in it viviparous, n. 478, p. 67. 

Pebbles, their Formation, by Mr. Arderon, ». 483,^4^7. 
Pekini Obf. Vine Comet a Mart. & April. 1742,0. 481,^. 164. 
Pembroke, fome French Prifoners poifon d there by Oenan* 
the, n, 480J p. 127* 

c a Pentuey, 
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Pentuey (tho.) had a Spina vetitofa, n, 480, p. 195. 

Pep/tjch (Joh. Chnjloph.) Mulic. D. of the various Ge¬ 
nera and Specus oi Mtjtc among the Anutnts , ». 481, 
p. 166 . 

Pijhkncc among the Cattle, &c. n. 478, p, 9. 

Petnjatltons , oi them, by Dr. Pot her gill, n. 481, p- 317. 
by Dr. Berkehy Bithop oi Cloyne, tb. p. 325. 

Petrijadlons 0 iLough-nutgh, by M r. Simon, n. 481,71.305. 

-of marine Bodies owing to Fire, a, 479, p. 1 63. 

Pbaometer, an Initrument tomeafurc Light, n. 483,/). 495. 

Phofphon quatnplurinu mtper detettt, per Jao. Barth. Bec- 
carium, ft. 478, p. 8t. 

Phyjiognmy Le&ures by Dr. Parfins, s. a. pr. i. How 
iallaeious, ib,p. 3 < 5 , 37. A Liit of Authors, tb. 

Pit-Coal melts Iron not brittle, n. 48 a, p. 371. 

Plants, a Catalogue of 50 for the Year 1744. by Mr. Jof. 
Miller ,«. 480, p. .z 13. for the Year 174s. n. 484, p. 5 97. 

Phnti Htjl, Natural. Lth. II. 6 74. de Gnomone correbho 
per Maitin Folkes, Praf R. 8. ». 482, p. 3< 5 y. 

Pufsn, the Oenanthe aquatica a great, «. 480, p. 227. 

——-among the Indians on the River Amazons , #. 482, 
p. 408. 

Polypus at the Ileair, n. 481, p. 285. 

Porta (John Bapt. d) of Phyhognomy, r. a. p. 40. 

Pox, Imall, the Peruvian Bark good in it, n, 484, p.y 83, 
5 9 b 

Prtcklebag , alias Pr'tckkback, a Filh 3 Obf. by Mr. Ardc- 
ron , n . 482, p. 424. 

Pride feen in the Looks, s. a, p. 66. 

Pimp , a Fire*, by Electricity, n. 484, p, 744. 

Pyrorganmn ehitnemn Winkleri, #.483, p. 497, 

®itadrantis ajtmiomici muralis idea nova per Chrift. Ludov, 
Creriten. 483, p, 507. 

J&uekfit Hedges carried from England into Sweden, it. 

Jgtthkftker ihaken in a glafs Tube, its Light caufed by* 
JtitSmty) n. 478, p. j8. 

R. 
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R. 

Rage feen in the Countenance, s. a. p. 71.' 

Ram fometimesdoes not make the Air moift,0. 479, p, i6u 

Rattle-fnake , of Mr. Breintals being bit by one, 0, 47 p y 
p. 147. _ " ' 

Reaumur (Mr.} his Thermometer, 0. 484, p. 679. 

Reid (Mr.) of a Perfon cut for the Stone the laterat Way, 
0. 478, p. 33: 

Revenge in the Looks, s, a. p. 71. 

Reverence or Veneration in the Face, s.a. p. 53. 

Rijus Sardonicusy s. a. p. 74. 

Robins (Mr. Ben).) a Letter to him, that the Electri¬ 
city of Glafs difturbs the Manners Compafs and nice 
Balances, n. 480, p. 242. 

Rudjlone Church-yard, a large Stone 30 Feet high in it, 
n. 479, p. lot. 

Ruff, kept in a Jar of Water, a; n. 478, p. 25. 

Rujftans, their Difcoveries on the N. E. Coaft of AJia , 
n. 482, p. 421. n. 483, p. 471. 

Rutchejler upon the Roman Wall, an ancient Infcription 
there by Dr. faylor, n. 48a, p. 344. 

Rnjfica , de re, Au ft ores, of the Peftilence among Cattle, 
n. 478, p. 9. 


S. 

Sadleirs (Lady) Lectures, fee Croonean. 
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PREFACE. 


/ 'N the Tear 1733 I publijhed an EJJay on 
Mufcular Motion , founded on the New¬ 
tonian Philofephy of Attradion and Repul- 
iion ; and though the Thoughts were haftily pul 
together , and the Performance in general\ 
very inaccurate , yet I mufl own I have not 
met with any Reafon , fence that Time, to alter 
my Sentiments in regard to the Caufe and Mast- 
ner of Contra&ion in the mufcular Fibres. 

I did not think indeed ofingaging myfelf any 
further in folvmg fuch abftrufe Phenomena ; 
but being defined by my ever honouredFriend Sir 
Hans Sloane Baronet , to male feme Experi¬ 
ments which might illufirate and confirm the 
Truth of my Hypothecs, 1 readily and chear- 
fully complied with his Commands \ and after¬ 
wards I drew up the following LeBures , 
which were by Order of the Prefident and 
Council read before the Royal Society, as 
the Croonean Ledures for the Tear 1747. 

purfuant 







ii PREFACE. 

purfuant to the Will of the late Lady 
Sadlcir *. 

The "Foundation of my Scheme is laid upon 
thofe Hints which Sir liaac Newton has given, 
us in the Queries at the End of his incompa¬ 
rable Book of Opticks; together with what 
Dr. Pemberton has faid in his very learned 
IntroduBion to CoWper on the Mttfcles . How 
well it is executed is mofi humbly fubmitted 
to my Superiors. I do not know that I have 
advaticed any thing inconfifient with true Phi- 
lofophy , or to any of the known Laws of the 
animal Oeconomy. I have the SatisfaBim to 
fee , in the fecond Volume of the late Dr . 
DefaguliersV experimental Philofophy §, that 
he approved of what I had formerly pub - 
lifted) beyond all other Accounts of Mufcular 
Motion j and I muft confefs , that meeting 
with Countenance from fo good a Judge gave 
me great Encouragement to purjue the En¬ 
quiry* 

* JPfaft firjl Hmbmi mm Dr. Croone, and m bit Rtqutft theft 
Lrilur* f notrt founded. 

I p *t* 393 - 
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Croonean LECTURES 


O N 

MUSCULAR MOTION. 


LECTURE I. 


"Read at a Meeting of 
the P.oyal Society, on 
March 5, 17467. 


T 


SECT. I. 

HE external Superficies 
of every Mufcle, its 
Origin and Infertion, 
the Ufe of its A&ion 
in regard to the Animal Oeconomy, from what 
Tlexus the Nerve comes, whence the Artery which 
fupplies it arifes, and to what Vein the Blood is car¬ 
ried, are Difquifitions very worthy the Knowledge 
of every ‘Phyfician and Surgeon ; in order to difeo- 
ver the true Scats and Cauies of many Complaints, 
•and to point out the moft rational Methods of Cure. 


II. 

But as thefe Refearches have nothing to do with 
’-the immediate Caufe of Mufculat Motion (the Ex- 

A plication 



plication of which fecms to be the chief Defign of 
the Learned Founder of thefc Lcdurcs) I fhall wave 
all fuch Enquiries, and proceed dircdly to invefli- 
gatc by what Means a Mufcle fo inflantly and forci¬ 
bly contrads itfclf, or fhortens its Length, at the 
Command of the Will} and this I fliali endeavour 
to do by fuch Rules and Laws as are Ample, uni¬ 
form, and intirely agreeable to the known Syftcm 
of the Univerfe. 


IIL 

In order to the caftcr Illuflration of this wonder* 
ful and important Property in the Fibres, I fhall give 
you, j ft, An analytical View of the component 
Parts of a Mufcle. idly, I fhall flicw the true Caufc 
of Cohefion, Tenfion, and Elaftlcity in the animal 
Fibres, idly, I fhall make it appear, that every Fi¬ 
bre conftituting a Mufcle, is, in its ultimate Divifion, 
tubular, and not a Chain of Vciiclcs or Bladders. 
And, I fhall prove it to be more than pro¬ 
bable, that Mufcular Motion proceeds from the at¬ 
tractive Quality of the conftitucnt Particles of every 
Fibre being incrcafcd and ftrengthened by the Addi¬ 
tion of fornc athered Matter flying out from the 
tomjjka of the Nerves 5 and that this is inflantly 
occafio$cL by thf! Will, and ceafcs again as foon. 

* IV. 

By a chemical Amlyfts of a Mufcle difleded from 
the Bqctock of] a lean Ox, which weigh'd cxadly 
twp Popnils JperdupWi I procured, 



1. Lymph —— —— 

2. Volatile Salt —— — 

3. Oil - —— 

4. Caput mortuum — 

5. Loft in Diftillation, which 17 
prefume was moftly mere Air J 
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V. 

There being no Averdupois Weights in the 
Shops, lefs than Quarters of Ounces, I order’d fome 
to be made of a Drachm, and others of two Drachms. 
The Drachm weigh’d 27 Grains; fothat, by catting 
up the Grains into Drachms, and the Drachms into 
Ounces, we have the exaft Weight of each of the 
above conftituent Principles according to the Weight 
they were fiift of all weigh’d with. 


VI. 

It may be proper alfo to obferve, that the Appa¬ 
ratus I made ufe of in -this Procefs, was the fame 
which I communicated a Defcription of to the 
Society fome time ago, and which is fince publifted in 
the ThilofophicalTranfaBions N°. 475; except that 
the Retort I now ufed w#!s made 01 Cc/ppir, in of- 
dcr that I might reniove it fr6m the the Sand-Heat 
into the actual Fire, without unluting any Part of 

A 2 thfe 
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the Apparatus, when no more Matter would arife 
by means of the Sand-Heat. 

VII. 

By this Method I could increafo the Fire till the 
Bottom of the Retort was red-hot, without any Dan- 
gee of breaking my Recipients 5 a Contrivance which 
may be ufeful, in many chemical Proccflfcs. 

‘ VIII. 

From the above-mcnti'on’d Experiment we have 
evident Proof of the Proportions and Qualities of the 
fcvcral Principles, or conftitutive Parts of the muf- 
cular Fibres; and let no one be furprifed that the 
watery or phlegmatic Principle abounds fo much as 
to be nearly {■§ Parts of the whole Mafs, fince we 
know that dried Bones, and many other Things as 
unpromifing,, afford half their Weight of Water. 

IX. 

That the Particles of Water arc endued with a 
ftrongly attracting Power, and are highly ferviceablc 
as a Band of Union in the Formation and Growth 
of ever^ thing, animate and inanimate, is not only 
raanifcft from the great Quantity employed in the 
Growth of Animals and Vegetables, but alfo in out 
own manual Operations, fuch as making fcvcral 
Sorts of Glue, Paftes, Bricks, and fuch like, where 
the watery Particles prove a very durable and pow¬ 
erful Copula, and are not to be all of them feparated 

again, 
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again, even by a very intenfe Fire: Water is to be 
regenerated from Bricks and Tiles after they have 
been burnt in the Kiln. 


X. 

The drieft Wood, Part of a Mahogony-Table, 
which had flood by the Fire many Years, being 
rafped and put over the Fire in a Copper Retort,' 
afforded a conflderable Quantity of Water. 

XI. 

In ihort, take away the Water from the moft fo* 
lid animal and vegetable Bodies, and they immedi¬ 
ately become mere Duft. 

XII. 

I don’t apprehend that this conflderable Quantity 
of Water, which is to be procured from fuch folid 
Subftances as Bricks, Wood, or even from the muf- 
cular Fibres, remains in diftinft Drops or Spherules, 
whilft it is a Part of fuch folid Subftances; but I 
conceive that the Minima, or primary folid Particles 
of Water may be attra&ed by, and a&ually joined with, 
the earthy, faline, and other component Particles, fo as 
to corapofc the feveral Degrees ofHardnefs, accord¬ 
ing to their refpc&ive Proportions and Qualities; 
and when thefe feveral conftituent Principles are 
difunited again, by the Power of Fire, or by the 
Length of Time, they rife up into the Air, or into 
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the Recipient, according to their Divifibility and 
Levity; luft Water, next Salt, then Oil. 

XIII. 

Nature feems to delight in Tranfmutations. Many 
Kinds of Fluids arc calily converted into denfe Bo¬ 
dies. We all know how foon Water is capable of 
being turn’d into a very folid friable Stone, by the 
Power of Cold. Mercury alfo is caftly turn’d into 
a hard brittle Metal ? and both thefe return to their 
former State of Fluidity by means of Heat. And a 
Solution of Copper in Spirit of Nitre being pour’d 
on Oil of Tartar, both Liquids inftantly -become 
Verdigteafe in a dry Powder. 

XIV. 

From what has been Paid we may obferve, that 
Water, or the watery Particles not only make up 
much the greateft Part of the mufculat Fibres, but, 
by mutually attracting, and being attracted by the 
other component Particles, they greatly contribute 
towards their Cohefion and Elafticity; for a fluid 
Particle will be fixed, and become a Part of a Solid, 
as foon 9$ there is an attractive Force fufficiccnt to 
effect its Cohefion with the other folid Parts, though 
it returns to-its former'State of Fluidity upon the 
Aualyfis of die compounded Body. 

YV 

A ? i 

I would not by this be underflood as if I defign'd 
to exclude .the other Principles from their Share 

which 



srhich they give to the true Degree of Firmnefs and 
Elafticity in the Fibres; the falinc, fulphureous, and 
-arthy Parts arc all endued with a fttongly attrafting 
power j and when brought into Contaft with each 
other or with the watry and aereal Particles, they 
ohe Firmnefs and Solidity to the Compofition. 

XVI. 


Water feems to be the Gluten by which the other 
Principles are wrought up. Too much Water in the 
Compofition renders the Fibres foft and lax; as in 
Children, and anafarcous People. Too little Moift- 
ure occafions a ft iff, rigid Fibre; as in old Age. 
There is a certain Degree of Texture and Cohdion 
neccffary towards mufcular Motion in its greateft 

Strength. 


XVII. 

1 have (hewn in a former Treatife*, that Air is 

very inftrumental in fixing and uniting the other 

Principles which conftitute an animal Fibre; for in 

the moft folid Parts of the Body, where the Cohe- 

fion is ftrongeft, we find great Plenty of Air. That 

the Air-Particles are capable of being united, and 

fix'd to folid Bodies, and by that means may be 

efteemed a Part of *cit CompoEtion, we have many 

evident Proofs in Dr. Hahss Amlyfis of the Atr , 

and that thofe Particles do in their fixed State 

ftmnehr 


* Modem Theory of Phyfic, f. 56. 
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flrongly attract the other component Particles, h, 
evident, it being well known, that the moll flrongly 
repelling and elaftic Particles, when in a feparate 
State, are the molt flrongly attrading, when' fixed to 
other Bodies. 


XVIII. 

‘Now, according to Dr. Hales, fincc a much greater 
Proportion of Air is found in the folid than in the 
fluid Parts of Bodies $ may we not with goodRea- 
fou conclude, that it is very inflrumcntal, as a Band 
of Union in thofe Bodies thofe Particles (as Sir 
Ifaac Newton obferves*) receding from one ano¬ 
ther with the greateft rcpnllive Force, and being moft 
difficultly brought together, which upon Conrad 
cohere moft flrongly ? And if the Attradion or Co- 
hejfion of an unelaftic Air-Particle be proportionable 
to its repulfivc Force in an elaftic State, then fincc 
its elaftic Force is found to be vaftly great, fo trmft 
that of its Cohefion alfo. Let us add to this, that 
the Air generated from the flclhy Fibres, in the Ex¬ 
periment above-mention’d, was not Separated -with¬ 
out great Violence; for it did not rife in any Quan¬ 
tity, till the Clouds did, which contain'd and bt ought 
over the Salt and Oil: Whence it is evident that the 
afercal Particles are firmly fix’d, and eonfcqucntly arc 
very inftrumentaUn thi Union of the other con- 
lUtueut Principles. 

XIX. 


’ Opt. §>u, 31. 



XIX. 


Sir Ifaac Newton * thinks, that not only Water 
and Air are convertible into denfe Bodies, but that 
even Light may become a Part of grofs Bodies, and 
that they may receive much of their A&ivity from 
the Particles of Light which enter their Compofition. 
It is the Opinion alfo of Monf. Homberg, that Light 
or Fire is a Part of the Compofition of all Things; 
though in the Analyfis of Bodies it is always loft, 
escaping the Skill of the Artift, and pafling through 
the elofeft Vcfiels. 


XX. 

We all know that folar Fire, or Light, adds 
Weight to Lead, Tin, or Regulus of Antimony, 
when expofed to the Pire of a burning Glafs, though 
they otherwife lofe much in Smoak and Steam. Bat 
to proceed; 

XXI. 

Thefe then being then the component Parts of 
the mufcular Fibres, our next Task is to Ihew the 
Caufe of their TOaftoa and Elafticity. 

XXII. 

That all the mufcular Fibres of the Body are in 
% State of T'*nfion, during Health, is manifeft from 

f 


* Opt. §>u, 30. 
B 
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every Incifion made acrofs them, when the two 
Segments of the Mufcle lb divided, retire, one to its 
Iuicrtion, and the other ro its Origination} that is, 
every fibre is always ilrctchcd tint beyond its natu¬ 
ral State of Reft or Quiclcence, fo that botli Ends 
of it rciracl a conftdcrablc Dill mice alter being cut 
afunder. Now there arc two 1 lungs which feem to 
be principally concerned in this Affair s viz. the 
Impnlfc and Preffure of the circulating Fluids, always 
diftra&ing the Fibres, and a conftant Nijits or En¬ 
deavour in the conftituent Particles of the Fibres to 
run clofer together, when fo dillended, by means 
of their mutual Attraction towards each other. 

XXIII. 

• The Equilibration which is ever preferved between 
the antagonift Mufclcs, in a healthy State, unlefs 
when the Will dircAs it orherwife, nrites from this 
Vh Reftitutionis ; which being ftronger or weaker ac¬ 
cording to the Degrees of Tenfion, and the Degrees 
of Tenfion depending upon the Velocity and Quan¬ 
tity of Fluids circulating ahiongh every Fibre; it 
follows, that ;us long as the Fluids have the fame free 
Aecds to every voluntary Mufcle, fo long will the 
tutEquiiibrtim be maintained. 

. XXIV. 

In an Efiay which I publilh’d on this Subjed of 
ittttfcalar Motion, in the Year 1732* 1 endeavoured 
to prove that every the leaft Corpufdc of Matter is 
endued with an attradive Virtue on one of its Sides, 

and 
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and a repulfive Power on the other, fomething fimi- 
JM to the Loadftone5 and this I was firft of all in¬ 
duced to believe, from what Sir Jfaac Newton ob- 
ierves in his Opticks, §[u. 31. 

XXV. 


When any faline Liquor {fays he) is evaporated 
to a Cuticle, and let cool, the Salt concretes in re* 
<rulat Figures; which argues, that the Particles of the 
Salt, before they concreted, floated in the Liquor, 
at equal Pittances, in Rank and File; and by Con- 
fequcnce, that they aded upon one another by fome 
Power, which at equal Pittances is equal, at unequal 
Pittances is unequal: For, by fuch a Power, they will 
range thcmfclves uniformly, and without it they will 
float irregularly, and come together as irregularly. And 
ftnee the Particles ofi^/WChryftal ad'uh the fa«# 
Way upon the Rays of Light, for caufmg the 1un- 
ufual Refradion, may it not be fuppofed, that w 
the Formation of this Chryftal, the Particles not only 
mflxrcd thcmfclves in Rank and File for concreting 
in regular Figures, but alfo, by fome kind of polar 
Virtue, turned tfeek -homogencal Sides the fame 

Way? 

XXVI. 


Jtedapia. ve areWhtby 
that Bine is the raoft fimple of all known Bodies, 
and confcquently the moft immutable} that each 
Ray of 'Fife or Light has Sides differently affe&ed, 
aad which have different Properties} ^dthatJ^^ 
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Chryflal is found to attrad a Corpufclc of Fire, if one 
of it s Sides be turned towards the Chryflal,and repel it, 
ii'the other be; for one and the fame Ray is here 
refraded ibniciimcs after the uitni, and (bmerimes 
after the unuiual manner, accoiding to the Polition 
which its -Sides have to the Chr> flal 5 and fincc the 
Chryflal, by this Diipofition or Virtue, docs not ad 
upon the Rays, unlcf's when one of their vSidcs of 
unufual Refraction looks towards that Coafl, this argues 
a Virtue or Diipofition in thofe Sides of the Rays, 
which anfwers to, and fympathizes with, that Virtue 
or Difpofition of the Chryflal, as the Poles of two 
Magnets anfwcr to one another. 

XXVII. 

We arc My perfuaded, that, in the Chryftalliza- 
tion of Salts, they could not fo regularly and con- 
ftantly preferve their peculiar Shapes, Forms, and 
Figures, if every Particle of them had not its de¬ 
terminate Poles: For granting that the component 
Particles of each kind of Salt have a peculiar Shape 
and Size, different from any other kind of Salt, yet 
if they had a Power of uniting with each other 
indifferently, at their lops, Sides, and Bottoms, 
one would think they could not always coalcicc 
into Chryftals of the fame regular Figure: But if 
the conftitucnt Particles of every kind of Salt have 
their determinate Poles, then they cannot poflibly 
unite with each other, but when their Poles fquare 
%itho&e another, and confcqucntljr they will always 
ffyt%ctititv'and*fee Joined at fitch Points, only where* 
their corad%6Bding Poles are j which muff of cousfc 
conftantly produce the fame regular Form and Figure 

in 



iii every Aggregate of fuch particular faline Par- 
tides. 


XXVIII. 

Hence it is, that Salt Armoniac fo elegantly imi¬ 
tates the Branches of a Tree; Salt of Hartfhorn a 
Quiver of Arrows; Salt of Tin {hoots into Lilies like 
little Needles, which fpread thcmfclvcs every Way 
from a Point, as from a Centre, fo as to repretent 
a Star, &c, Now can it be imagined that thefc, or 
any other kind of Salts, would immutably and, per¬ 
petually coalcfce into Chryftals of the fame regular 
figure and Shape from any other Principle? 

XXIX. 

Since therefore we have fo much Rcafon to be¬ 
lieve that Salts of all kinds, and even the Rays of 
Light arc endued with a polar Virtue, that is, every 
Corpufclc attracts on one of its Sides, and repels on 
the other; and iince it is a well known Axiom, rhat 
Nature is ever frugal in Principles, 1 think it not 
at all unphilofophical, or contrary to any of the 
known Laws of Nature, ro believe that every Parti¬ 
cle of Matter in the World is endued with an at¬ 
tractive and rtpulftvc Propetty. 

YY V 

Thus then, if the conftitucnt Corpufclcs of the 
Ktufcular fibres arc formed together according to 
this Law, it they arc all united at particular Points 

cor- 
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lorrcfpondinn; to tluir artraHivc Virtue, it follows, 
hut wherewr a miiiuilar libre is ilruched out to 
he lca<t Decree m 'ienlhvi, f>mc of us l\u tides 
dll touch each other in fewer Points; whiltl others 
nay pollihiy be difunhcd and removed from each 
oilier, though pcrhap» to inconceivable itrall l)ii- 
aiu'AS: Hence there will he a amliant Hi jits in the 
il pa rated Particles to get together a'Min ; and this 
1 'Is Rejlitutionis wilt be ftrongcr or weaker, ac¬ 
cording to the Number of Corpufdcs fo disjoined, 
and their attractive Virtue. 


XXXI. 

If the Power ot the circulating Fluids (and I think 
it cannot be denied) be litflieient, from the lirft Be¬ 
ginning of the Circulation of the lu'trs, and fo on 
as long as Life continues, to diftend the Fibres be¬ 
yond the Size they would otherwife be of, by rca- 
fon of their corpufetilar Attraftion; this diftra£h!e 
Power mutt always be the Occafion of fume De¬ 
gree of Tenfion in them: And if, upon the Remo¬ 
val of this Teniion, the component Particles have a 
Property of tunning elofer together, and cOnrrAdl- 
ing the Fibres in their Length, by the means above- 
mention'd, this rnuft be the true Cauic of r.laflidty 
in the Fibres. 


XXXII. 

* Hence therefore it follows, that fincc the Fibres 
arc always in a Susc of Diftradion, by the Quantity 
and Mmefitum at the circuiting Fluids, and as they 
are ever ,to.(Shorten themfiskes, by- 

means of their corpufcular Attrattlon, their Elafticity 

muft 
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muft depend upon. Tenfion; for the Fibres could 
have no Power torctrad, or abbreviate their Length 
unlcfs they were extended beforehand by fomc cer¬ 
tain Force. 

XXXIII. 

It is not a fuflicicnt Obje&ion againft this Scheme 
to fay, that if we depend upon what is viliblc, we 
fhall never fee the dry folid Fibres, or Panicles of 
any folid Body, once divided or drawn out of Con- 
tad, coalefcc or unite again, or recover the clofe 
Contads they had before j without fomc fluid Me¬ 
dium fuperadded. 

XXXIV. 

’Tis true, when a vifiblc Crack or Flaw happens 
in any dry, hard, folid Body, Inch as a Steel-Spring, 
or a dry, rigid, wooden Bow, the Rupture will al¬ 
ways continue, by reafon the fever’d Particles can¬ 
not be brought again into the Sphere of each other’s 
Attradion without the Intervention of fomc Me¬ 
dium 5 but then it docs nor follow from hence, that 
fitch* a Spring or Bow cannot be bent at all with¬ 
out breaking$ or that the conftitucnt Particles, winch 
muft neccflarily be displaced by fnch a diftendmg 
Power, do not fly together again by their attradhc 
Virtue, when removed only to inch minute Dil ; 
tanas. 

XXXV. 

The Minima, or primary Atoms of all Bodies arc 
non-claftic, as being pcrfedly hard, folid, and info* 
parable; and therefore Elafticity muft proceed from 
the Aggregate, or Compofttion of fuch Atoms, which, 

by 
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by being capable of chanping their Situations, ac¬ 
cording to the imprefled force, and being endued 
with a powerful attracting Virtue, they inftantly re- 
fume their former Pofttions, when left to themfelves 
to obey thole Laws which the Great Creator hath, 
impuls'd upon them. As for Inflance: Whilft a 
common vStcel Spring, or any fuch clailic Body, is 
not extended or bent, we prefume every individual 
Particle of it to be at Reft 5 that is, they arc 
all fttuated, in regard to each other, according to 
their Poles, and embrace one another by their com¬ 
mon Principle of Attraction$ but no fooncr is fuch 
a Spring bent, by lomc imprefled Force, but many 
of its Particles on the convex Side, muft of courfe 
touch in fewer Points, or perhaps be disjoin’d from 
each other, though to the moll: minute Diftanccs 
that can poflibly be 5 whilft other Particles, on the 
concave Side of the Spring, muft ncccflfarily flip 
upon, or be croudcd over one another. Hence it 
will follow, that if thole Particles which arc fepa- 
rated from each other, or touch one another in 
fewer Points than ufual, arc yet fo near each other 
as to be within their Sphere of Attraction, and,not 
at all, or very little alter’d in regard to their Poles, 
they will coniequcntly attract each other very ftrongiy, 
and fly together again, as foon as the imprefled 
force is removed 5 whereas it is no unrcafonablc Con¬ 
jecture to fuppofe, that thofc Particles on the concave 
of the Spring, which arc comprcflcd, and as it 
were rumpled over one another, may be fo much 
Alter'd from their former Pofttions, that their Poles 
do not now anfwcr to each other? and if not, they 
will repel one another, according to their rcfpc&ivc 

Power 
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Powers, till they have attain’d their former Situa¬ 
tions, or, in other Words, till the Spring has reco¬ 
ver’d its former Shape* 

XXXVI. 

The fame Principles of Attra&ion and Rcpulfion 
arc the Caufc of Reftitution or Elafticity in all other 
kind of Bodies. When a mufcular fibre isftrctchcd 
out longer than ufual, it is mod certain that Come of 
its component Particles muft flip upon or by one 
another, or elfc bp reused at exceeding fmall Di* 
(lances from each other* fo that if the imprefied 
Force be too violent, if the Tcnfion be carried fo 
far as to disjoin a great Number of the component 
Particles beyond their Sphere of Attra&ion, the Fi¬ 
bre will continue to grow weaker and weaker till it 
breaks: But it is as evident, on the other Side, that 
when a ftretchcd-out Fibre docs not break, but re¬ 
trails itfclf into its former Shape and Dimenfions, 
upon the Removal of the extending Power, the Par¬ 
ticles which were difptaced return again to their 
proper Editions, merely by the means of their at* 
tradivc Virtue* 


XXXVII. 

Now all this being fo agreeable to thofe Laws of 
Nature winch that divine Man Sic Ifattc Newton 
has djfeovcr'd to us, I think we have good Rcafon 
to t onclude it to be the true Caufc? of Elafticity in the 
animal Fibres. 


C 


xxxviu. 
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' . . 

XXXV-III. 

1 

The Elafticity in the Air indeed, os in Water 
agitated by Fire, or in all the Exhalations proceed¬ 
ing from the Earth, arifes from the Principle of 
Rtpulfion only; for the Particles of Vapours, Exha¬ 
lations, arid Air, ftand at a Diftancc froth one an¬ 
other, and endeavour to Recede as far from otto an¬ 
other as the* Preffurc of the-incumbent Atmofphere 
Will admit them. No Power yet krtOWri Is able 
to comprcfs the Air-Particlcs within the Sphere of 
their Attra&ion towards each other, fo as to deftroy 
their cldftie Property« add yet finglc primary Parti¬ 
cles of Air ate continually'attracted by other Bodies, 
and confolidated with them, till by the A£Hon of 
Eire, or Fermentation, they 1 are feparated again, and 
reftored to their repulfivc State. ' 

XXXIX. 

' 

Hence we may obfcrve, that Elafticity, in differ¬ 
ent kinds Of Things, or in Matter differently mode¬ 
lled, may arife from two fcvcral Caufes, viz. At¬ 
traction and Repttljion > and perhaps, in many In* 
fiances, from the Influence of both ac one and the 
fame time. 

t XL 

Whenever any kind of Matter is actuated by Fire, 
by Fermentation, or diffolved by any Menfttuum, ib 
as to throw off its Particles in fubtile Vapour, there 

will 
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will be a conftant Endeavour in thofc Particles to 
recede further from each other; lo that the more 
they” arc* confined, or cnmprdlcd, 1 the greater will 
be their claflic Power: Whereas in fold Bodies, this 
Property of lvlaflicity proceeds chiefly from Attrac¬ 
tion, or a Nifus in the component Particles to fly 
back, or run into clofc Conta&s again, whenever 
they happen to be flretched out, or bent, fo as to 
touch each other in fewer Points. 

"Xtl. 

From what has been Paid we may deduce the 
following Corollary , via. That whenever ElaJHeity 
proceeds from the Principle of Rcpnlflon, as it does 
in Air, Vapours, ere. feme CowpreJJjon is neccfiary, 
in order to force the elaftk Matter into a narrower 
Compafs than it would otherwife poffcfs; but when 
it arilcs from Attrablion\ as in the mufcular Fibres, 
and all (olid Bodies, fbmc diflraBik Force is requi¬ 
re to disjoin the component Particles from their 
ufuai Conrads, before it can exert its Power; and 
perhaps, for want of attending to this Difference, 
lb many various Opinions may have arifen concern¬ 
ing the Caufe of Elaflicity. 


mi 

Ift my next I.ecture I fhiJl confuict the Shape 
of the mufcular Fibre!,' add m Cftufe of mufcular 
Adion, 
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LECTURE n. 


XLIII. 

w Match atf.T'N my former Lecture I endeavour’d 
JL to explore the foverai conftituent 
Principles ©Hhc mufcular Fibres, and to fhew the 
true Caufc of their Cohefion; Tcnfion, and Elafti- 
city. In this, I hope, I fhali make it appear, tfi. 
That every Fibre conftituting a Mulclc is tubular, 
and of a cylindrical Shape, or very nearly fuch 5 
and not a String, or Chain of Bladders, according 
to an Hypotkefis which has been too long and too 
generally received, idly. That the corpufcular At¬ 
traction between the component Particles of the Fi¬ 
bres is fo far incrcafcd and ftrengthen’d by the In¬ 
fluence of the nervous c JEtker, which is always at 
the Command of the Will, as to purfe up and 
fhorten every Fibre in & Length, whereby an fn- 
tumcfcence atifes in the Belly of the Mufclc, though 
it is contracted in its other Dimcnfions, fo as, in 
the Whole, to poflefs Ids Room. 

XLIV. 

Being favoured with the Ufe of a moft excellent 
Microftopc, I made the following Experiments. 

* fi. 
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l/i, 1 divided Tome Fibres as minutely as I polfibly 
could, from the Heart ol' an Ox, from a Part of the 
Diaphragm, from the intcrc'oftal Mufclcs, and from 
a Rump of Beefs all which were boiled to fuch a 
Degree of Teudemefs, that we feparated fome Fi¬ 
bres with the Point of a Needle, which were not 
viiiblc till placed under the Microfcopc, and even 
then they did not appear bigger than Hairs, though 
others, which looked like Hairs to the naked Eye, 
were magnified to the Size of Wheat-Straws. All 
thefc teem'd to be Fafciclcs of continued Tubes, as 
far as we could view them, without any Partitions 
or Cells. 


XLVI. 

idlh Upon rending a Mufclc, which was taken 
from a Knuckle of Veal, and boil'd for four or five 
Hows, icvcral of the tranfvcrfe, as well as longitu¬ 
dinal Fibres appear'd very diftinftlys which being 
placed under the Microfcopc, and having a ftrong 
Focal light caft upon them by means of a Florence 
Fla.sk fill'd with Water, they teem'd to be fitrunk. 
up, either by king boil'd fo long, or by being ex- 
pofed to the Air, to that their Surfaces leaned take 
unequal and corrugated» which i* wha$ Mr* Lm* 
*m'k4* fays deceived 1#* * fo <i to make 

him 
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him think thcfc Corrugations were fo many Vefi- 
clcs or Cells; but he fooa difcover’d his Miftakc. 
In fomc of the Fibres I could plainly difeern a dark 
Lift running in the Centre, from one End to the 
other; but what it was, 1 could not dilcover. 

XLVII. 

idly. Having obferved the mufculaf Fibres in the 
Leg of a Sea*Crabto divide very eafily and'diftin&ly 
from one End of the Mufclc to the other; we placed 
a great many of them under the Microfcopc, but could 
not difeern any thing like Partitions or Cells. 

XL VIII. 

In Ihort, Mr. Leeuwenhoek * allures us, that the 
minuteft Fibres that are vifiblc to the naked Eye 
appear through a good Microfcope to be invefted 
with a Membrane, which includes within it not one 
fimplc Body, but a Bundle of ftill finer Fibres, the 
laft, or fmalieft Order of which he thinks to be 
fimplc hollow Tubes. 


XLIX. 

i 

This perhaps is as gooMtitfiority as we can have 
from the Affiftance of Mlctofcopes j but if we may 
be allowed to deduce our Arguments from the Ana¬ 
logy which the mufcular Fibres bear to fomc other 

Parts 
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Parts of the Body, whole Shapes we arc well ac¬ 
quainted with, the Reafonablcnefs of this Opinion 
nuy appear yet flronger. 


Ail Anatomills agree, that the mufcular Fibres 
have their Rile from the Extremities of the Nerves 
and Blood-Vdl’els} every Fibre being fupplicd by a 
Branch of aNene, and an Artery, and having alfo 
a Vein ariiing from it. 


LI. 


That the nervous Capilkmenta arc Cylinders 
is not denied by any one that I know ofs and 
though the Arteries have been for a great while 
thought to be conical, yet the ingenious Dr. John 
Stephen]on * Fellow of the Royal College of Phyji- 
dans at Edinburgh hath evidently demonftrated the 
whole arterial Syllem to be Cylinders, frequently 
divided and ittbdivided, dill terminating in Numbers 
of ftnall Cylinders, the Aggregate of which is always 
of greater Capacity than the Trunk or larger Cylin¬ 
der before the Ramification. 

LII. 

May we not therefore very rcafonably believe* 
from the Simplicity and Uniformity In All the ‘Ope¬ 
rations of Nature, that the mufcular Fibres partake 
_ _ of 
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of the fame Figure with thofe from whence they 
have their Rifes cfpccialiy when fuch a Shape (as 
will appear in the Sequel) is more proper for all the 
Functions of a Mufclc than any other whatfoever ? 


LIII. 

1 don’t mean by this, that every Fibre of every 
Muffcle is a perfeft and regular Cylinder from one 
End to the other * many of them may be thicker 
in their Coats, and larger in their Bores about the 
Middle than towards each End, fumlar to the 
Shape of the Mufcles but what I think the mod 
reafonable Opinion is, that the fmaileft FibrilU arc 
hollow Tubes not divided into an infinite Number 
61Cells or Vefictcs. 


L1Y. 

The longitudinal, red, flefhy Fibres feem indeed 
to be contorted and bound about in many Places, 
with white, fpiral, and tranfverfe Ramifications of 
the Nerves j but I can fee no Rcafon to believe 
that thefe nervous Filaments divide the longi¬ 
tudinal flefhy Fibres into fevetai Apartments or 
Call** I think fhaf they only dip into the 
Cavities of the fthwa, in order to convey into them 
the ethereal Medium* which is contained in the 

f tdrves. 
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LV. 

Before the Laws of Nature, and the Animal 
Occonomy were fo well known as they are now, I 
don’t wonder that the vcficular Scheme was thought 
a realonablc one, till it came to be examined by 
Arid Rules and Experiments. The common Experi¬ 
ment of railing Weights by blowing up Bladders 
might feem, at full Sight, a very fcaiiblc Way of 
explaining mufcular Motion} and without Doubt 
this ftrft of all gave Birth to the vehicular Hypothecs. 

LVI. 

But the fallacy of this Experiment was not dif- 
eover’d for want of attending to the Difference be¬ 
tween Bladders which have been already blown up, 
*and dried, and filch as arc recent and iupplc. 

LVIL 

tf * String of dry Bladders, which have been once 
difiended as far as they could bear without burfting, 
and arc now again fqueezed clofc, and ftrctched out 
only in their Length, by means of a Weight hung 
at their Bottoms 1 fay, if fuch a String of Bladders 
be blown up, it will undoubtedly diftend their tranf- 
vitfo Diameters fo as to raife up the Weight: But 
in tU tender yielding Veiides, inch as the mufcular 
Fibres moft certainly arc, in their laft, or fmallcft 
Order, it is well known, that il they were to be 
inflated with Air, or any fuch-like Matter, it would 

D diftend 
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them in every Dirc&ion alike; they would grow 
longer as well as wider. Henec it follows, that if 
the abovemention’d Experiment was to be made 
with Bladders juft as they are taken out of animal 
Bodies, it would not anfwer the Purpofc, as is 
evident from blowing up thofc of Cafives, Hogs* 
Sec. 


LVIII. 

/ 

The mufcular Fibres, it is true, are always in a 
State of Tenfion, but then this Tcnfion is very far 
from being to their utmoft Stretch; fo that, were 
they to be inflated in the manner above-mentioned, 
every Mufcle would necefiarily increafc in Length as 
well as Breadth. 


LIX. 

Another infupcrable Difficulty belonging to the‘ 
veficnlar Bypothefis, is how to blow up a Bladder 
open at both Ends; which every Veftcle is fuppofed 
to be, by having a free Communication with the 
Blood-vcfiels. 


LX. 


Having therefore fb much JUalbn to conclude* 
that the mufcular Fibres, in their ultimate Divifions, 
are not cellular, but tubular, let us proceed to fliew 
thtjtoner and Caufe of their Contra&km. 
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LXI. 

^ Mafck in its Motion very evidently grows kps 

in Bulk 

This Proportion is clearly dcmonftratcd by that 
famous Experiment communicated to the Royal So- 
oety, by Dr. Goddard ■f in the Year 1669, where 
putting a Mail’s Ann into a glafs Cylinder full of 
Water, the Water always funk when the Mufclcs 
of the Arm were contracted, and rife again to the 
firft Standard when they were relaxed. This we 
think may be look’d upon as an Experimmtum Cm * 
cis i whereas, if every Fibre was a Chain ot Blad¬ 
ders, whofe Contra&ion in Length arofe from the if 
Inflation in Breadth, all the World knows there 
would be a fcnfiblc Swell of the whole Arm upon 
mufcular Action. 


LXII. 

Tfatro are ftiil other Difficulties attending the tfc* 
ficutir Hypothecs. If the animat Spirits are %» 
pofed to inflate the Cavities of the mufcular Fibres 
merely by a propulfivc Force, like unto the Steam 
of boiling Water working in the Engine to raifc 
Water by Fire, it ought to be proved from whence 
fo ftwng *n lmpuife fhould atifej and alio bo# the 
Nerves, which, are thc-Gwwteter tturtf which $is 

flatulent 
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flatulent Matter muft be convey’d, ftiould lie fo 
loofe and unclaftic; it being evident from all 
Experience, that if fuch an claftic flatulent Vapour 
was to fly thro’ the whole Length of the Nerves, 
with an Energy fufficient to give a Man a Power of 
lifting up great Weights, the Nerves muft be ftrctchcd 
out in Proportion, and confcqucntly would be very 
tenfe and elaftic. 


Lxm. 

Thofe who fuppofe the Inflation of the Mufclcs 
to arife from a fermentative Motion in the Fluids, 
ought to prove, by a proper Number of Experi¬ 
ments, that there arc Juices exifting in the Body 
capable of fuch fudden and violent Rarefactions or 
Expl<?fions, upon mixing with each other; and if 
this poflibly could be done, the Diminution of the 
Bulk of the Mufclcs in Action, would overturn all 
their Scheme. 


. LXIV. 

Hence it is evident that the •wficutar Hypothefis 
ought to be intirdy rejected, as being repugnant to 
the Laws af Matter , and to the Thammna of the 

r t < 'U 
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my undoubted Experiments we ate convinced, 
tMfttthfe Intumefcence of a Mufcle, when it ads, 
arifes merely from a Change made in its Figure 5 
that is, as It 'fKortens in Length the Belly grows 
thicker, and yet the Bulk in general is diminiihed. 

T 
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let us therefore inquire after the Agents which arc 
capable of producing fuch furprifing ‘Phenomena, 
aud at the fame time fhall be coniillent with every 
other Operation in the Animal Occonomy. 

LX VI. 

From what has been faid it appears, that Contrac¬ 
tion, or mufeular Aft ion, docs not depend upon any 
Fluid dilating or diftending the Fibres 5 but, on the 
contrary, they fhrtak ofi and grow lefs. The in- 
ftantaneont Alternations from Conftriftion to Dila¬ 
tation, and vice verfa, manifcftly difeover that muf- 
cular Motion cannot be caufed by fuch Juices as 
the Blood, Lymph , and fuch-likcj but it mull be 
from feme more fubtilc athereal Matter, which may 
be mix’d with the Blood in general, and fccretcd, 
from it by the Glands of the Brain. 

LXVII, 

Let us but carefully confidcr the cxquilicc Appa¬ 
ratus of the Brain, the Quantity Of Blood it receives, 
tiie infinite Number of its excretory Dufts, and the 
great Divtfibllity and Subttlty of Matter, and we 
Hull find great Rcafon to conclude that there is a 
moll fubtil, xthcieal, volatile Fluid, of great Force 
and Elafttetty, perpetually iccretcd from the Blood,* 
by the Glands of the Brain, and, oominaally flying 
into the Nerves, for the Ufetof nte&ular Motion, 
and many other great Purpofes of the Animal Deco* 
nomy. 


vnu 



LXVffl, 


The delicate Texture of the Nerves, as well as 
that of the Brain, implies that the fluid they convey 
to the Mufclcs muft be exquiiitcly fine. Indeed 
when a Nerve is wounded, there flows from it a 
fweet, foft, clammy, balfamic Juice, which no 
doubt is carried, at all other times,' by the evanef- 
ccnt Nerves to their ultimate Divifions, in order to 
nourifh and preferve the mod minute Fibilia, and 
all their Expanfionsj and this may properly be 
called the Succus nutritias of the Nerves. But 1 
cannot conceive that this viftble Juice has any thing 
to do with the immediate Caufc of voluntary Mo¬ 
tions for fo.vifcous a Matter could never admit of 
fetch fndden Vicifiitudes, as arc in mufcular A&ion, 
if it was capable of performing it in other Re- 
lpeds. 


LXIX. 

* 

There are Abundance of Confiderations which 
evince the Exigence of fomc fubtil Spirit in the 
Nerves, much finer than to be the Objeft^of our 
Seafc* . Wc have no Proof, either from Experiment 
or Realm, of any other laftruinemal 01 phyfical 
Catufe of Senk or Motion, blit? (his muml o&ther 
which is elaborated from the Blood, 


LXX 
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LXX. 

Hie learned Dr. Mead* thinks no Regard ought 
to be had to the imracchanical Notions of thole 
Authors, who imagine that there is no fuch thing 
as a nervous Fluid in an animal Body; and that muf- 
cular Motion and Senfation arc performed only by 
the Vibrations of the Fibres of the Nerves, without 
the Intervention of any fpirituous Fluid. 

Hxr. 

The furprifing Difeoveries which have been made 
of late Years, by a Variety of Experiments upon 
Ele&ndty, do in feme meafure give us an Idea of 
the great Subtilty and Velocity of the nervous Fluid. 
I have been informed by the ingenious Mr. Wat fan* 
a worthy Member of this Society* that the Swiftneft 
of the clcdricat Effluvia is prodigious j that one 
Stroke of his Hand down the Tube, when well 
dedrified, was felt as foon as his Hand could be 
at the Bottom of the Tube, through live Men 
(landing upon cle&dcal Cakes, and communicating 
with each other by a Cafic, Sword, or any other 
Non-clcfitric. 


LXX 1 I. 

Hence it follow*, that if a T»t»e could be always 
excited, and was always to be applied to the End of 

a 


Introduction to hi* Efl*y* on Foifotu, Edit, 3. 
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a proper Cord or String 5 the clc&ric Matter, which 
is exated by Fri&ion between the Hand and Tube, 
would ever be ready to exert its attractive Influence 
on Leaf-Gold, and fuch like Things, when placed 
within a due Diftancc of the End of the String *, 
and perhaps this may be very flmilar to the Motion 
and Adion of the nervous ejMther. 

LXIIL 

Thus much being premifed, and it being taken for 
granted, that we have an athercal Medium in the 
Brain, Spinal Marrow, and all the Capillamenta of 
the Nerves, ever ready to be convey'd into the muf- 
cular Fibres, by the Power of the Will, and which Me¬ 
dium confifting of the moft refined Matter in Nature ; 
it follows, that the Motion of this nervous ejEther 
may be as quick as Lightning, and alio its attractive 
Power muft be exceeding ftrong, by virtue of its 
vaft Degree of Subtiityj as is evident from what 
Sir Ifaac Newton * has calculated concerning the 
Rays of Light. 


LXX 1 V. 

From thefe Observations therefore, and from what 
has been faid above concerning the Cohefion and 
Elafticity of the animal Fibres; I think we have great 
Rcafon to conclude, that mufcular Motion docs pro¬ 
ceed from the Influence which the nervous sjEther 

has 


* Opt. 33,34, 
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upon the component Particles of the mufcular Fibres 
themi’eive^ by inflantly incrcafing their attra&ivc 
Virtue towards each, Co as to make them run cloler 
together, or, as it wcic, up into Heaps, as long as 
fuel* an additional artra&ivc Medium is in the Fibres. 

LXXV. 

If we look back and con inter the Nature of the 
Vis Rcjl tint mis, or hlalhcuy in the tvmllular Fi¬ 
bres, we (hall find, that the Caufc of that Properry 
only wanes to be incrcafcd, in order to overcome 
the diftra&ile Force of the circulating Fluids, and 
the Refinance of the antagonift Mufclcs: Whence it 
follows, that if luch a Power was to be mcreafed 
in one Set of Mufclcs, and not in their Antago¬ 
nists, ihofc Mufclcs, whole clafticor retracing Power 
was incrcafcd, would be abbreviated in their Length, 
whilft the others would be extended and lengthen'd, 

LXXVI. 

When any Mufclc is freed from the Power of 
its Antaghnift, fey 8 Wound, frc. it immediately 
contrafb, and is not to be extended again by the 
Power of the Will. Whence it has been faid, that 
Contraftion is the proper State of the Mnldcs, and 
to which they always tend: Pur if we narrowly las 
fpoft into this Affair, we (hall find, that, when'I 
Mii&k is contra&edu ia$ds ouoQef, ifcisao further 
fo than the daftic reftitutiPe Property in rhe Fibres 
is consented. We do not find that fuch a Mufclc 
is indurated, <m its Belly fwoln like unto what it is in 
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voluntary A&ion* for here being no Influx of the 
nervous zyF.tker to increafe the corpufcular Altrac* 
tion, the Mufele is fhortened only by the inheicnt 
mutual Attradion between the conftitucnr Pat tides 
of its Fibres, without any Matter being fuperadded. 
This kind of Gontradion therefore is evidently the 
State to which the elaftic Fibres, tend by a conti¬ 
nual Couatus in the component Particles to accede 
towards each other without the Affiftancc of the 
nervous tyEther fo that this natural Vis matrix 
in the mufeuious Fibres is no more than what we 
mean by their EJallidty, or reflitutivc Property: It 
feems however to be demon Anted from hence, that 
mufcular Adion, and Elaftidty in the Fibres, pio- 
ceed from the fame Caufe in different Degrees s 
viz. from corpufcular Attraction. 

LXXVII. 

Let us now endeavour to corroborate thefc Argu-* 
meats by fome fuitablc Obfervations. 

LXXVIII. 

ifi. From what has been faid we may conceive 
more readily, than we know how to exprefs, that 
the, Will has a Power to direct the atbmd Me* 
dim tonjttin’d the Nerves* to any of] tin volun¬ 
tary fy«a jUjfcgijdfi or Ceieatjr as it 

flcafcs $ and to top the iSaut as Suddenly, 

LXXIX. 

' 1 tdfa It ft Wl4ln* thatthe<CoatSk or oamoua-Snte 
|anct aMfeip )Hbt% muf wtfikaly increafe in its 
* % * Thickncis, 
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Thiekncfe, when it abates in its Length 5 and what 
Power can produce this Effect, but iuch a one as in- 
creates the mutual Attraction between the conftitu- 
ent Particles? 


LXXX. 

sdly. Ikncc appears the Rcifon, why the Belly of 
a Mutclc Iwclls duiing its Contraction, notwith- 
ihuding its Dimenfion in general is diminifli'd ■, for 
as the component Particles of each Fibre are nlorc 
loofely join’d together about the Middle than to¬ 
wards its Extremities, which arc generally tendinous, 
it is narural to fuppolc that the chief A&ion is between 
them 5 that is, when a Fibre grows {hotter, fuch of 
its Particles which arc moft at Liberty run nearer 
together, and as the Motion of all Bodies is ever 
in" proportion to the Impulfe they receive, and the 
Edtftancc they meet with, fo when the conftituent 
Particles of the mufcular Fibres arc drawn into 1 
fhortcr Compals, by the means above-mention'd, 
the Middle oi the Fibres muft fwcll either inwardly 
or outwardly, or both, according to the Refinances 
they meet with. 


LXXXI. 

And Isfth, Since the Coats of the mufcola* FI* 
fcweido men certainly grow thicker a*tbepcontra& 
in theta Length, and jw.lh* mdnd'Bttiffctiof the 
Mnfekt to general is diminilhed s it manifeftly fd* 
lows that-their Cavities muft grow kfs, and these 

£ z contain’d 


K 



contain'd Fluids muft be prefled out, in proportion 
to the Contradion of the Mufclc. 

LXXXII. 

This appears upon Blood-letting, when fqueezing 
any thing haid in the Hand will nuke the Blood fly 
out with a greater Velocity, and thereby form* a 
larger ‘Parabola* 


LXXXIII, 

This alfo accounts clearly for the Induration- and 1 
Palcnefs of a Mulclc during its Adiou. 

1 XXXIV. 

And again, it follows hence, that? in the Adiou. 
of the Mufclcs there is an alternate ‘Diaftole and 
Syjlole pcrfcdly analogous to the Adion of the Heart, 
which greatly contributes towards pulhing on the* 
Blood in the Veins. 


LXXXV. 

The Mufcles being coatra&cd merely by the It* 
fluence of the nervous sJEthtt, and the Influx of 
the iJEthtt befog Aopt by Withdrawing the 'hfipe* 
tus given to it by the Power of the Will} the Rea- 
fon and Manner of their Relaxation will ealily ap¬ 
pear. For tierce the nervous Fluid is extremely iub* 
tile, th# Portion of it which is thrown into the 
ittufcular Fibres, ads but foe a Moment, or the lcaft 
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Space of Time, fo quick is it in its Motions, and 
to penetrating in its Nature ; and no fooncr is the 
Vigour of the Attraflion over, but the Tenfion of 
the Antagonist Mttlcles, and the liupulfc of the 
Blood will extend them again. 

ixxxvi. 

Whoever duly confiders the well known'Effeds of 
1n.unetie.1l and eleclrieal Ejjluvia will be at no Lofs 
to conceive the mftaataneous Influence which the 
nervous c /Ether has> upon the mulcular Fibres. 


LXXXV 1 I. 

It mud be confcfs’d indeed, that thefe Infirm 
Naturae > or lccret Operations in the Animal Oeco- 
iiomy arc all skreen’d from our Knowledge, the 
Agents being too fubtil ever to become the Objects 
of out Senfes, though ever fo well atlifted 5 fo that 
we can only form our Schemes, and deduce our 
Arguments from fuch collateral Proofs, or from fuch 
*Data as we arc pretty Cure arc true. As for In¬ 
dance j the Influence which the Soul has upon the 
act her cal Medium in the Nerves muft be by Im- 
pulfc 5 for though our finite Capacities arc not able 
to comprehend the Nature of immaterial Impulfc t 
nothing is more certain titan that the moft Pub- 
til Matter in the Univerfe cannot be moved wlth-^ 
nut feme impreffed Force. 




mam. 



ixxxviir. 


That the Will docs exert itfclf after this manner, 
is in a good mcafurc proved by Dr. Stuart's * Ex¬ 
periment upon a Fiog, where a proper hnpulfe be¬ 
ing given to the Medulla fpmalis did excite Motion 
in the voluntary Mufoics, though the Head was fe¬ 
ver’d from the Body. 


LXXXIX. 

i 

Hence alfo it appears, that the Nerves are always 
replete with a iubtil Fluid capable of conrra&ing 
the Mufclcs, or othetwife fuch an Impulfc on the 
Beginning of the Nerves, could not have excited 
Motion after the Head was cut o£ 


XC. 

And again, common Experience allures us* that 
tho’ the Nerves arc always replete with an athmal 
Medium, yet this Medium^ in a State of Health, never 
flies out at their Extremities, into the mufcular Fibres, 
without fome Impulfc by the Direction of the Will) 
Whenever it happens to do fo, Convulfiwti and 
Cramps ate the natural Corafe^aenees. 

XCI, 


_ * Xactw& on Mufcwhur Motion. 

fr l 



It may perhaps Teem Orange to feme, that I have 
not all this while uk.cn any Notice of the Blood, as 
an Agent in nmleular Motion j fincc it has ever 
been reckoned fomc way nccefUry towards it. But 
notwithllanciing this Opinion has been fo long and 
fo generally received, yet if our Scheme be the true 
one, it evidently appears the Blood hath nothing to 
do with the immediate Contra&fcm of the Mufcles. 

XCII. 

From the clofc Connexion of the nervous Capilla- 
mrUa in ail or mod of their Ramifications, tothofe 
of the Arteries, it feems as if the Diajtok and Syf- 
tolt of the arterial Syftem was feme how ufefttl to 
them. Perhaps it may affift in pufhing on the Sue- 
c«s nutrititts, or that clammy balfamic Juice which 
is in the Nerves, towards their Extremities $ but I 
cannot conceive that the Blood irfelf is in any way 
aflifting towards mufcular Motion, except it be by 
keeping the Fibrer warm, fuppie, diftended, and! 
every way ready for the Influx of the nervous 
is'Ethcr. 


xcm. 

t * 

I have tied up and lufrttfluidte both the Carotid' 
and both the Crural Arteries of the fame Dog, with¬ 
out deflroying the Motion of one Mufdc. Nothing 
led than laying a- Ligature on the dotpa dapylMs 

will 
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will dcftroy the Motion oC the hinder Parts; and 
pofllbly this may happen from the great Diftenfion 
of the Aorta above the Ligature, prefliug upon the 
Nerves which go to the lower Parts. 

XCIV. 

It is certain indeed, when all the Blood is inter¬ 
cepted the Fibres will Loon jcoilaple, and grow flac¬ 
cid, and mufeular Motion will ceafc, merely for 
Want of the Warmth, Supplcneiis, and Diftenfion 
which the Mufclcs receive from the Blood. But 
what I think moft reasonable is, that the Blood is 
.no Way concerned as an efficient Caufc ill purfing 
up and contracting ithc Fibres s k rather by its Mo¬ 
tion through the Mufclcs, ads as an Antagonist to 
their Contraction, by extending and diftendingthem# 
for the Blood, by the 'Diaftole and Syftole of the 
Arteries, is continually urging on its Paftage through 
the M,uCclcs, 


XCV. 


Thus I have .endeavour’d to deduce and illuftratc 
th<| Cagle of .mpfculgr Motion from true Principles, 
.by £ur filing only thofc Laws of Nature, which our 
great Philofophcr Sir Ifmc Newton has in fo fur* 
prifing a manner difeovertt to us. But I am far 
from thinking this a complete Account; I know it 
rfqnl?$s ,mocc Bxperimenrs, and better Reafonlngs 
Qj> to explain it as it ought# and 
are, and ?vcr will be, fomc 
y*$c$cish m Gap&ate to demon- 

tec, 




ft**} 

A raft, -air/ otherwiis -than by* their EfFc&s, or fecond' 
Cuiiir&e #ueh arc,' tine Nature of an .immaterial Inm 
pulfci Hie teal Iwtiitenee of fa fubtil a Fluid as it 
atcfibutiU to tlic Nerves j and the true Caufes of 
Atti Action and RepulAon. 

, - ‘ XtfVL 

{ 

Ah' SmuMH Ccinc hath' implanted ait 
immaterial Spivit fyi £very t living Cieaturc, tor the 
I'ur^OfeK o,l mid v'olumatji Motion, I thinjk 

cannot fyc f denied bj? a/yy one in njs Scnfes; Buf 
k may not become us to be too lollicitous 
about tltc ! Modus 6f Aaion betwixt the Son! and' 
Mutton tilde Things being above the iU ach of 
hum,in Read hi. It is,, iuAkicnt for our Purpofo, 
that we know the Will lias a Power of determining 
tltp nervous tjfUhtr immediately and dually to 
every im.hvn.Hi.il voluntary Mufsjle'.' (j , 

' TPCVU. 

4 < » 

*>t1ie BxHUnce or Ndn-Exiftentfo of Hie nmota 
ElftUI, <bn#ftwi4y j «MJed tile animal 8pi*ka, hatfbwn' 
a Ldntntvttry of long tadihg.' flThc ftrft Searchers 
into the Stiutture ot the human Body (bon found 
th.it mufeuhir Motion depended upon the Nerves, 
ot fomethmp within thdlit and this has conftantly 
been allcrted, and admitted as a known Truth. 
Uti* Advocates-for* tftd Briftftico 
«Us*%lMt'gcncralif fbpJwAd that- ftrtft&taty Mdtidrf 
##i ^btrarmed by^ a fbddcft Inflation Of the Mufclfcs, 
cHfritf'feytthe Powti'tof the nervous Ihrid irfdf, "<*f 
by idh'foBlintfthhd^fbrnient with fotiie ©flier SjtoMU 
aHd'liSstea^tebibdU^c, that thisDofttine pwfrfogf 
ui F iaaonfiftent 
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ihconfiftcnfc with many Things relating to the Ani¬ 
mal Qeconomy, and contrary to fome known Ex¬ 
periments, might gtvc Rife to the vibrating Scheme, 
where the Exiftcncc of the animal Spirits is denied, 
and where it is fuppofed that both Senfation and 
mufeul.tr Motion may be performed merely by the 
Llafticity of the Nerves, and Conrrattions firft of 
all begun in the Brain, and fo communicated to 
the flelhy fibres: But jthjs Is fo' immechanical a 
Notion as not to deferve an Anfwer} it Being im- 
poffible for a vibrating Motion in one CorH or 
String, were it ever fo elaftic, to caufe a Contrac¬ 
tion *111 another, without the Intervention of fomc 
fluid. ( 

’’ xertn. , 

p i ( ‘ * l > 

I fliall conclude this Lecture therefore w’iffi ob- 
ferving, that the Exigence of an ethereal Medium 
in the Nerves is paft all manner of Doubt $ it being 
otherwife contrary to the known Laws of Nature 
for the Ne»v*s to be ibc„C*u£e of mofcolar Mo¬ 
tion if they were folid, ordid not admit the mofr 
fubtil Fluid* fecrcred by the Glands of the Brain, to 
through them. •- ». 

* Aid u ! l ' ,tl 

l 1 . kii * 

And /ince it is known from Experiment, that 
the. Mufckr grow lefs in A&ioo, end, eoofopteptjy* 
thgjfionftitjJMfc of. mW fibre mud, ruo 

neater More fuch a Tkimmewn can hap¬ 
pen >,.wc m $91 it very menafoft .that this Property of 
iQwiftriftioii, gtifts from the Principle of eotpulmr 

..a: ■> i Hi * let 



lar Attra&ion being increafcd and ftrcngthcncd by 
the Influence of the nervous cyEther ; a Principle, 
which, from the endiefs Divifibility and Subtilty of 
Matter, we may never be able to comprehend, 
though we know it to exift in Nature from innu* 
merablc Obfcrvations and Experiments. 


The End of the Second Lc&ure, 



LECTURE III. 


xcv. 

JWApra9."T*[sj Confirmation of the Truth of what 
l? 4 7 ' X has been {aid in the two preceding 
Lcdurcs, and for a further IlluQration of this Sub¬ 
ject of muicular Motion, 1 beg Leave to offer fome 
Thoughts concerning the Caufc and Manner of 
Aft ion in the involuntary Mu teles? and after that 
I (hall relate fome Experiments, which I have made 
in order to illufttatc our 1 hcory in general, as far as 
the Nature of tlic Subject will admit 

XCVi 

When any Mufcle, voluntary or involuntary, is 
fully contracted, that is, When its component Par¬ 
ticles arc drawn into the clofeft Contads they are 
capable of, by the Influence of the athered Medium 
in the Nerves, it is evident, from all the Laws of 
Matter, that; thev would not recede from each other 
again without' feme imprefled force. Now in ail 
the voluntary Mufcles we very well know, that when 
one Set of them arc contradcd, their Antagonifls 
are lengthen'd, and vice verfai fo that the Vis Ue- 
JHtUtfaqis in aU the ftretened-out likes, and the 

Momentum 
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Momentum of the Fluids to enter again into the con* 
traded Mufclcs, will inftantfy dilate and diftraft them, 
when the Impulfc of the Will ccafcs, till an exad 
liquiiibratioii is rchored. 

XCV1I. 

h * 

This being the plain Matter of Fact in regard to 
the voluntary Mufclcs; let us now endeavour to 
find out tbc'Mcchanifin belonging to the involun¬ 
tary ones, and more particularly of that very curi¬ 
ous one the Heart. 

xevin. 

Dr. Ihadlh in his Leisures on ' Hefpiratm , has 
maniicfliy (hewn that the external Ranges of the in- 
icrcoiU! Mufclcs appear to have all the chara&erifhc 
Marks of auugonill Mufek> If you take three Ribs 
together, Joys he, and obferve the different Ranges 
of the Fibres in the two intcrcoftal Muicles, which 
lie on each Side the middlcmoft of thefe Ribs? you 
will fee, at lit ft Sight* that the internal Range in the 
lower Mufele, counteracts directly the external 
Range in the, np|>e? tyv&if. ( 

* 9 

xcit! ‘ * 

The Action of the 'Diaphragm is alfo counter¬ 
balanc'd by the abdotpinal Mufcie$,$id Coptenftpf 
the Abimm which tocae,,it % convex 
Form, into the Cavity or the weapon every 
Expiration, 
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C. 

As to the SphinSier Mufdes, they feem to be Al¬ 
ways in the lame natural contractile State? and 
whenever they arc ftrctchcd out, by Tome luperior 
Power, they recover their ufual Dimenfions merely 
by their reftitutive or elaftic Property, The fame 
may be Paid of the Stomachy Uterus , Vefica> winch 
contract by thfc fame means, into a narrower Capa¬ 
city, as foon ’as 1 their Contents are dftchaiged. 

CL 

I (hall confine my Thoughts therefore to the Ac¬ 
tion of the Heart only, as being the moft perfect 
mvoluutar/ Mufclc. 

CIL 

The Heart is a Vifens which has given the Lite * 
raft a great deal of Trouble to find out its real 
Mcchamfm, and tire true Caufe of its regular Alter¬ 
nations of Contraction and Dilatation. I have of¬ 
tentimes laid open the Breaft of a Dog, and kept 
his Lungs playing with a Pair of Bellows, in order 
‘to obferve how regularly and alternately the Syjlote 
and ‘LttafloUt both of the Heart sod Its Auricles, 
followed wfle bflierf th$r is, when* the Verttrtelc* 
were contracted,-the Auricles weft dilated, and vice 
verfa i lb that the Auricles feem, in fomc meafurc, 
to'act as Aaitagonifts to the Ventricles,' ahd the re¬ 
fluent fflood may be of the fame Service to the Au- 
' rides* 
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iclcs. But' there being fo much JDifparity between 
he contractile Strength of the Ventricles and that of 
he Auricles, there muft ncccflarily be fome other 
j»aufe, which, when the Heart is fully contracted, 
nakes it unbend again, or ceafe to contract ; bjr 
x’tiscli means the Auricles, though fo very weak in 
romparifon of the Ventricles, have Power enough to 
hrow in Blood, and thereby to diftendthc Ventri- 
;les to a certain Degree, before they are capable of 
wring again. 


cm. 

If wc^ might be allowed to make an Eftimate of 
the Difference between the contractile Strength of 
the Heart .and its Auricles, from the Difference of 
their Bulk, or Quantity of Fibres; we Should find it 
m be about nine ‘to $m\ as I have observed, by 
weighing the Hearts of feveral Animals, and their 
Auricles ftparaiciy. ■ !< 

i 

..l U,, CIV. 

( r .m *. i . 

Hence it does not feem reafonable to think, that 
the weak Efforts ot the Auricles would be luff dent 
u> caufe tiie 'JDiaJfolt of the Heart, without fome 

other Atfiftam. 

> i t * 4 1 

. i .» i '* 

„ ■ - i* > 

One gre# Ufe of the Auricles is, to receive a t 
Quantity of Blood, durmgthc Sjftott of the Hem; 
iuflkient to fill the Ventricles again at their S DU- 

Jtk 
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The.495e.inay bg fot*it tjKifur*, of 

flic Veins n?ardl_ % lifiaff, [which may, Jnwplamty 
feefl to c%e durin^th^AiWSUQh p£the-Aun- 
ch'Si fo mi Yarns*,have 

ay their $Mfi 'jfub&diniitc, Jfc. 

Sf c 9* / vt tl : nfi ’< rt'» 

*. f. * > ’i^i/u'i wmi ,<"jib.iia .V v i. * n* *l i-'jn 
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Auricles) a due Quantity of Bloqd 
to be thiown Into the Heart, by the Time it is fit 
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of the Space of Time between each Pulfc. 
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But the great Difficulty in accounting for the ‘Dior 
Jlok of the Heart, is from the Difproportion between 
its contraPhlc Power, and that of the Auricles ,• it 
being plain, ftom what has been Paid above, that 
the Momentum of the Blood in the Veins is ftopt by 
the Contraction of the Auricles, fo that the Ventri¬ 
cles of the Heart can receive no other Impulfe from 
the Blood at that time, than what is derived from 
the Contraption of the Auricles. 

era 

Hence therefore it follows, that if the Syfiole was 
the natural State of the Heart, and to which it al¬ 
ways tended with its full contraPtive Power, the 
Impulfe of the Blood, from the Contraption of the 
Auricles, could never be able to dilate it. 

CIX. 

Dr. Lower makes the Syjlole the natural State or 
APtion of the Heart, and the Dtaftole the violent 
one: Boerh/iave, on the contrary, makes the Syjlole 
the violent, and the DUfiole the natural State. But 
perhaps neither of thefe Opinions may be right, in 
the BriPteft Scnfc; for if wc look back we- {hall 
find, that if the Fibres were not tenfe they could 
not be clafticj and if fomc Violence was not put 
upon them, by the tooulfe of the ck<$«iogFl»Ms, 
they would not be Hcft«e ifi* ftppqrs, that 
Elaftkity proceeds from a State of Violence. 

G 


CX 
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cx. 

And again; When a Mufde is freed from the 
Power of its Antagonift, and is thereby left at full 
Liberty to contract, as it always will by its elaftic, 
reftitutive Property only, it does fo no further than 
in Obedience to the common Power of Attraction 
between its component Particles; but in all other 
mufcular ACtion, when this attractive Power is 
greatly increafcd by the Influx of the nervous 
asEther, the ConftriCtion is carried much further, 
and the Mufclc is more fully contracted than it ever 
is in the other State: Hence it follows, that Con¬ 
traction, in its fulleft Degree, is not the natural 
State of a Mufde. 


CXI. 

And further; When the conftituent Particles of 
the Fibres are drawn into their clofeft Contacts, by 
the Influx of the nervous z_/Ether, it requires fomc 
Force, in a contrary Direction, to elongate the Fi¬ 
bres again; fo that Extcnfion, or Dilatation is alfo a 
State of Violence. 


CXII. 

From the Whole then it appears, that neither the 
Syflole nor e Dia(lole t in a full Degree, is the natu¬ 
ral State of the Heart; and this we {hall (hew more 
plainly hereafter by infpecting the Hearts of Animals 
after being bled to Death. But to proceed: 


cm 
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Trom what has been faid above, it feems reafonable 
to conclude, that if Contraction, in its fulleft Degree, 
was the natural State of Reft or Quiefcence in the Heart; 
the Momentum of the Blood fiom the Contraction 
of the Auricles, could not be a fufficicnt Counter- 
poife. And fince fo many fruitlcfs Attempts have 
been made to account for the Hiajlole of the Heart; 
from the Impetus of the Blood in the Veins, and 
from the Preflure of the Atmofphere, &c. give me 
Leave to propofe the following Queries. 

CXIV. 

ljl. May not the Heart be a compound Mufcle ; 
that is, may it not have its Antagonift within itfclf? 
Or, in other Words, are not fome of its Fibres fo 
ranged, that whilft one Set of them is contracted 
and fhorten’d, others may be ftretched out; analo¬ 
gous to the Action of the intcrcoftal Mufcles, or 
any other Mufcles with their Antagonifts? 

CXV. 

zdly. Is the nervous <i/£ther tranfmitted from 
the Brain to the Heart in a pulfatory Manner, at 
equal Diftanccs of Time; or may it be fuppofed to 
move uniformly through the Nerves, and fome in¬ 
terruption is given to its Influx into the mufcular 
Fibres, when the Heart is in its Sjftole? 


CXVI. 



cxvir. 


idly. Does not the c Diaflole of the Heart depend 
upon an Abatement of the Tenfion in the contracted 
Fibres; a Motion of Reftitution in fuch as arc 
over firccched; and the Influx of the Blood con- 
junctly >. 


CXVIII. 

Without fome fuch Mechanifm as this, no Power 
that we know of, belonging to the animal Oeco- 
nomy, would be able to caufe the 'Diaftole of the 
Heart: But if fuch a Structure, as is above-mention’d, 
could be proved, no more Difficulty would attend 
the Explication of it than that of the voluntary 
Mufcies. 


CX 1 X. 

In diflfecting the Heart we find a great many different 
Orders or Series of Fibres, varioufly contorted, and 
running in contrary Directions; io that, for ‘ought 
we know, it may be an Epitome of mufcular Con- 
ftruction in general. 


cxx. 

We may here obferve whar Care Nature has taken 
to prevent too great a Dilatation in the THaJiole of the 
Ventricles, the right one cfpedally, as being the wcak- 
eff, by forming the. TajpUU, otjColttmna, which mn 

from 
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from the Septum , or middle Partition, to its oppo¬ 
se Sides; whereby they act as fo many Braces in 
the Diaftole, and when they contract, they alfo 
aflift in the Syflole. And perhaps it may not be 
the moft improbable Conjecture to think; that as 
much Care may have been taken in providing a 
iuflieicnt Number of Fibres, or little Mufcles, which 
may be fo formed as to act in the Diaftole , as An- 
tagonifts to thofe which occafion the Syftole. 

CXXI. 

The Hearts of Frogs, Vipers, Eels, &c. feem to 
evince the Rcafonablcnefs of this Conjecture, by 
continuing their Syftoles and Diaftoles after they 
arc taken out of the Body; when there is no re¬ 
fluent Blood to dilate the Ventricles, and, confc- 
quently, if there were no Fibres upon the Stretch, 
when the Heart is contracted, which, by their Elas¬ 
ticity, or reftitutive Power, did pull back, or elon¬ 
gate luch as were contracted, there could not pof- 
libly be any Diaftole in fuch Circumftances. 

CXXII. 

Wc arc allured by Mr, Boyle, in his Thyftco- 
Mechanicd Experiments, that the Heart of an Ed 
hath continued to beat an Hour, in an exhaufted 
Receiver ,* after which, finding its Motion very lan¬ 
guid, and almoft ceafcd, by breathing a little upon 
that Part of the Glals where the Heart was, it 
quickly regain’d Motion; and an Hour after that, 

finding 
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finding it almoft quite gone, he was able to renew 
it, by the Application of a little more Warmth. 

CXXIII. 

The fame illuftrious Author further allures ns, 
that he has fometimes cut the Heart of a Flounder 
tranfverfely, into two Parts j and freeing each from 
the Blood it contain’d, he obferved, for a conli- 
derable Time, that both of them together continued 
their former Contraction and Relaxation. And 
once, thus cutting one into feveral Pieces, he found, 
to his Surprize, that they not only moved as be¬ 
fore, but that even the Whole, thus feparated, long 
preferved the fame Succeffion of Motion, as appeared 
therein whilft coherent. 

CXXIV. 

Now can the ‘Diaftole of the Heart, in thefe Ex¬ 
periments, be accounted for upon any other Prin¬ 
ciples than thofe we have laid down ? Here was no 
Impulfe from the refluent Blood to dilate the Auri¬ 
cles, or to diftend the Ventricles. The PrelTurc of 
the Atmofphere was alfo quite taken away in the 
firft Experiment, and could not poflibly be of any 
Service in the laft $ and yet thcDiafrok continued. 

CXXV. 

Can the fame Fibres which arc contracted, have 
it in their own Power to fly out again to their 
ufual Lengths ? If this cannot be, what Power is 

there 
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there in a Heart, taken out of the Body, to unbend 
itfdf, or to dilate its Ventricles, after they are once 
comrade d, unlefs we fuppofe fome of its Fibres to 
aft as Antagonifts to others > 

CXXVI. 

Wc have good Reafon therefore to believe that 
fomc Fibres of the Heart arc always ftrctched out 
beyond their natural Tone, when others are con¬ 
tracted 5 fo that, by their elaftic, reftitutive Property, 
they do ad as Antagonifts in a certain Degree. 

CXXVII. 

In regard to the Syftole , in fuch Hearts as are 
taken out of the Body, and cut into feveral Pieces, 
wc conceive, that as long as Warmth and Moifture 
remain, fo long may the athereal Matter in the 
Nerves, continue to fly into the Fibres, and con- 
trad them 5 and when it ccafes, more Warmth, or 
a gentle Impulfc (even with the Point of a Needle 
only) will revive the Motion. 

CXXVIII. 

Hence we may, in fome meafurc, difeover the 
amazing Subtilty of the nervous c JEther\ when 
fuch very fmall Scdions of the Nerves, as in the 
abovc-mcntion’d Experiment upon the Heart of a 
Flounder, fhould contain Matter fufficient for fo 
many Contradions. 


CXXIX. 
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CXX 1 X. 

Let us now return to our fecond Query, and exa¬ 
mine whether the nervous eyEther is tranfmitted 
from the Brain to the Heart, in a pulfatory Man¬ 
ner, at equal Diftanccs of Time; or whether fomc 
Interruption is only given to its Influx into the 
mufcular Fibres, when the Heart is in its Syftole . 

CXXX. 

In order to underftand this, we muft look back 
and confidcr, that, according to our Theory, if die 
tethered Medium in the Nerves was perpetually 
flying into the mufcular Fibres of the Heart, it would 
be conftantly contracted, notwithflanding the Mo¬ 
mentum of the Blood, the Contraction of the Auri¬ 
cles, or the Vis RcJUtutionis in the ft retched-out 
Fibres. Hence then it is evident, that the alternate 
Contractions and Dilatations of the Hcait pro¬ 
ceed from an alternate Influence of the nervous 
iyEther $ but how this Alternation happens, when 
the Nerves which fupply the Heart arc not, in the 
lead, under the Direction of the Will, is the Diffi¬ 
culty we labour under. 


CXXXL 

In all the Nerves which fupply the voluntary 
Mufclcs, it is certain there are ReftriClions in fome 
Parts of them which the athereal Matter is not able 
to dilate without an additional Impulfe from the 

Willi 
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Will; or othcrwife Cramps and Convulfions would 
perpetually happen. But in thofc which fupply the 
Heait, the Motion of the eyEther through them 
cannot have any Abidance or Impulfe from the 
Will, as nor being in the lead under its Influence j 
fo that the Vibrations of the Meninges of the Brain, 
and the Dilatations of the Arteries may be fuppofed 
to be the Agents which propel the ^yEther towards 
the Heart. 


CXXXII. 

Hcncc then it feems to follow, that the alternate 
Contradions of the Heart may proceed from the 
alternate Impreffions made on the Nerves, by the 
Meninges of the Brain, and Dilatations of the Arte¬ 
ries. 


CXXXIII 

Upon opening the Sculls of living Animals, the 
‘Dura Mater may plainly be fecn to have its Syfto- 
les and Diaftoles correfponding to thofe of the Ar¬ 
teries 5 but dnee the Heart continues to beat after 
the Head is cut off, or even after it is taken out of 
the Body, where there cannot be any alternate Suc- 
cuflions made on the Nerves by the Meninges of 
the Brain, or by the Puifation of the Arteries, it 
Kccms reafonablc to believe that this Alternation is 
occafion'd by fomc Impediment being given to any 
further Influx of the tyEther into the mufcular 
fibres of the Heart, when it is fully contracted; or 
othcrwife, the Heart would condantly remain in a 

H State 
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State of Contraction, as long as there was any athe* 
real Matter flying from the Nerves. 

CXXXIV. 

If we confider in how many different Directions 
the mufcular Fibres of the Heart run, how much 
they arc corrugated, thickened, and fwelled, when 
fully contracted, and how ftrong and uniform the 
Preffure muft be in their greateft Degree of ACtion 5 
it may not perhaps appear unreafcnable to think that 
the Extremities of the Nerves, which are inferted 
into every Fibre, and which arc extremely fmall 
and tender, may be prefled upon and fqueezed, fo 
as to prevent the Influx of the zM&ther, till the 
Preffure is abated, or till the Fibres are. extended 
again to their ufual Lengths. 

CXXXV. 

What feems to evince the Reafonablenefs of this 
Suppofition is the Nature of the Shaking Talfey j 
where the voluntary Mufcles immediately become 
involuntary ones, fo far at leaft, as to be alternately 
contracted and relaxed without the Confent or Di- 
re&ion of the Mind. 


CXXXVI. 

Now this Diftempcr we believe to proceed from 
.a particular Weaknefs in the Nerves, whereby thofc 
little ReftriCtions in them, which keep the athered 
Matter within due Bounds, in a State of Health, 

aie 
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arc fo far weaken’d and deftroyed, that the tMthei 
has a Power of flying into the mufcular Fibres 
without any Impulfe or Diredion from the Will, 
after the fame manner it docs into the Heart. If 
therefore no Interruption was to be given to the 
Influx of the nervous <^/Ether by the Mufcles 
ihemfclvcs, when they were contraded, it would 
follow, that if the Flexors of any Limb were tq 
be firft contraded, the Extenfors would not be able 
to recover the c. ^Equilibrium, and to be contraded 
in their Turn, without the Afliftance of the Will} 
for if our Dodrine be right, <viz. that mufcular 
Motion proceeds from the conftituent Particles of 
the Fibres being drawn into clofer Contads by the 
attradive Influence of the nervous c /Ether, it ne- 
ceflarily follows, that if the fame Quantity of zyEther 
was continually to fly into a Mufclc already con- 
traded, it would have a greater Influence on the 
component Particles fo approximated, than on 
others in the antagonift Mufclcs, which are diftraded, 
and confequcntly touch each other in fewer Points. 

CXXXVII. 

Hence it feems to be evident that fome Impedi- 
ment is given to the Influx of the nervous zyEther 
when the Mufcles are contraded, or otherwife that 
they would always remain to 5 for, though the Will 
may be able to remove fuch little Impediments, and 
to keep the voluntary Mufcjes in a State of Con- 
rradion for a conftdcrablc Time* yet lincc the vo¬ 
luntary Mufcles, when affeded with a Palfy, are re¬ 
gularly and alternately contraded, and have their 

H 2 Sjjioles 
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Syjioles and ‘Diaftoles analogous to the Heart and 
its Auricles, I think we have good Reafon to con¬ 
clude, that the fame Principles which contrail and 
dilate the voluntary Mufclcs, in the above-mention’d 
Condition, arc the Principles which occafion the 
Syjiole and c Diaftole of the Heart, with this Dif¬ 
ference only, that the Influx of the Blood into the 
'Sinufes of the Heart, is what no other Mufcle in 
the Body has or receives; and without Doubt this 
may truly be reckon'd the greatefl: Afliftant in di¬ 
lating the Ventricles of the Heart, after the attract¬ 
ive Influence of the nervous <^jEther ceafes, and 
the c /Equilibrium is reftored between the ftrctched- 
out Fibres and thofe which were contracted. 

CXXXVIII. 

What has been Paid feems greatly to evince the 
Truth of our third and lajl Suppofition; viz. that 
the THaftole of the Heart may depend on an Abate¬ 
ment of Tenfion in the contracted Fibres, a Vis Re- 
jiitutioms in fuch as arc over-ftretched, and the In¬ 
flux of the Blood conjunctly. 

CXXXIX. 

Give me Leave to relate two or three Experi¬ 
ments which I have made, in order to illuftrate the 
foregoing Theory, and then I fhall conclude. 


CLX. 
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CXLI. 

Experiment I. 

Having obferved that the Ventricles of the Hearts 
of all Animals, when bled to Death, are dilated, or 
ftand wide open to a certain Size, though there 
happens to be very little Blood in them, it feems as 
if the e Diaflole , in a certain Degree, was the laft 
Motion of the Heart. In order to know the Truth 
of this, I open’d the Thorax of a Dog, and kept 
his Lungs playing with a Pair of Bellows, that I 
might perfectly fee the feveral Actions of the Heart 
and its Auricles. 


CXLII. 

r 

The Auricles Teem’d to me to begin the Motion, 
and the Syftole of the Heart always inftantly followed 
that of the Auricles. Then the Apex and Sides of 
the Heart funk down, and were lengthen’d of their 
own accord, before any Blood was thrown into the 
Ventricles, from the Contraction of the Auricles 5 
for there was oftentimes more than double the Time 
takcu up in the ‘Diajlole of the Heart, than the Syfc 
tale both of the Auricles and Ventricles required. 

• . CXLIII. 

If I deftfted from blowing frelh Air into the 
Lungs for fome little Time, the Heart would lie 
ft ill, and yet I could recover its Motion again, by 

ftrongiy 
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ftrongly diftending the Lungs. In this Action I never 
could difcern that the Heart began the Motion, bur 
the Auricles always contracted firft, and then the 
Heart immediately afterwards j though, at laft, I 
faw feveral Contractions of the Auricles, which 
were not jfucceeded by any Motion of the Heart. 

CXL1V. 

I muft not forget to mention, that in another 
Dog l faw feveral Syftoles and Diajloles o*f the 
Heart after I had purpofely cut afunder both the 
Vena Cavas ; and could plainly perceive the Ven¬ 
tricles to relax and open themfelves, when very lit¬ 
tle or no Blood could poflibly flow into them. 
This however is much more eafily feen in the Heart 
of a Viper, when taken out of the Body, which 
will continue its Syfiole and Diaftole for a long 
time 5 and if it ceafes to beat ever fo often, and 
you renew its Motion again and again, by breath¬ 
ing upon it, &c. You may-obferve that the Auri¬ 
cle always contra&s before the "Ventricle, and that 
the ^Diaftole is the laft Motion, though! there is no 
Blood to diftend the Heart. 

CXLV. 

The Capacity of the right Ventricle of the Dog’s 
Heart, in the above Experiment, as it open'd of its 
own accord, was fomething more than a cubic Inch, 
as i found, by popring in melted Wax from a 
Ladle, without anyPreffart ftpm a perpendicular 
* . Height, 
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Height, after the Auricle and Blood-veflels were cut 
off tranfvcrfely. 


CXLVI. 

Experiment II. 

Taking the Heart out of an. Ox as foon as I pof- 
Itbly could after he was kill'd, and having cleanfed 
it from the Blood, by walhing it in warm Water, I 
fill'd both the Ventricles with melted Wax, with¬ 
out any diftending Force more than by pouring it 
from the Ladle. The Heat of the Wax feem’d 
rather to contraft the Fibres, and to lelFen the Ca¬ 
pacities of the Ventricles 5 for fome of the Wax 
kept running out from the Heart after I had done 
pouring it from the Ladle. 

CXLVII. 

The Capacity of the right Ventricle was equal to 
f! cubic Inches. The Capacity of the left Ventri¬ 
cles was not quite 5 cubic Inches, 

CXLVIII. 

From thefe Experiments it manifeftly appears, 
that the laft or reftitutive Motion of the Heart is to 
dilate or open the Ventricles, and that without 
any Affiftance or Irapuife from the refluent Blood. 

CXLIX. 
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Dr. Hales * injected the left Ventricle of the 
Heart of an Ox from a Column of melted Wax 
Feet high, which diftended the Capacity of it to 
12.5* cubic Inches. Now fuppoiing the Impulfe of 
the refluent Blood to be equal to a Column of 
melted Wax 4- Feet high, and that in every 
flole, whilft the Ox was alive, the left Ventricle was 
diftended to the Capacity of 12. y. cubic Inches, 
yet we may obferve that the Heart, immediately after 
each Syfiole, relaxes and dilates its Ventricles to a 
certain Degree, by its own Mechanifm, and to 
whatever Capacity the Ventricles are afterwards di« 
latcd, it mult necelTarily proceed from the Impulfe 
of the Blood only; all which is pcrfe&ly agreeable 
to our third Query, viz. that the Diaftole of the 
Heart may depend upon an Abatement of the Ten- 
fton in the contra&ed Fibres, a Motion of Reftitu- 
tion in fuch as are over-ftretched, and the Influx of 
the Blood conjunftly. 


CL. 


Experiment III. 

I took the Heart out of a live Viper, and placing 
it upon a Piece of writing Paper, I found it beat 

at 
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at the rate of 24 or 2 y Pulfations in a Minute, 
for three or four Minutes. After this I laid the 
Paper upon the Palm of my Hand, the Warmth 
of which increafcd the Number of Pulfes to 37 
the firft Minute, and to 4s the fecond. Laft of 
all I put it into warm Water, a Degree or two 
warmer than the Blood, where it beat 87 Pulfes the 
firft Minute, and afterwards declined in its Motion 
more and more till it quite ccafcd. 

CLI. 

May we not from hence obferve what vaft Influ¬ 
ence Heat had upon the nervous <;yEther to make 
it fly fo quick into the Heart as to increafe the Pulfc 
to almoft four times their ufual Number ? How far 
the Heat in fome fort of Fevers may quicken the 
Pullc, is not to our prclent Purpofc to enquire. 

CLII. 

It is amazing to think that fuch very finall Por¬ 
tions of the Nerves, as were cut out with the Heart 
in this Experiment, fhould contain Matter fufficient 
for fo many Contradions s and that it did not all 
of it inftantly fly out from the wounded Ends, even 
before it was put into warm Water. 

cun. 

How fat thefe Experiments may ferve to illuflratc 
and confitm the Truth of our Theory of mufcular 
Motion, is very hqmbly fubmitted to the candid 
I Judgment 
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Judgment of this Honourable and moft Learnea 
Society •, and 1 fhali think myfelf well redbmpenfcd 
for my Pains, if it fo far meets with their Appro¬ 
bation as not to contain any thing inconfiftent with 
true Philofophy, or to any of the known jLaws oi 
the Animal Oeconomy. 


FINIS. 











